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Research Purpose: This study uses a classic Taylorian approach as its theoretical frame of reference, combined 
with an examination of nursing from the points of view of health management science, health economics and 
industrial management. Primarily, the aim of the study is to provide an examination of the potential offered by 
patient classification (the Oulu Patient Classification) in the cost accounting and pricing of nursing care. The 
second aim was to test and introduce the new PAONCIL system (the Professional Assessment of Nursing Care 
Intensity), which is used by professionals to measure the optimal allocation of resources.  A third aim was to 
examine how effectively nursing managers have made use of the RAFAELA Patient Classification System in 
four central hospitals. The system generates information for managers concerning whether or not nursing care 
resources have been optimally allocated in relation to the patients’ need for care. The strategic and operative 
management of nursing resources and their allocation is made possible based on analysis of optimal productivity. 
 
Data and Methodology: Article 1 presents a theoretical model of how nursing care can be taken into 
consideration in the cost accounting of hospitals. Article 2 discusses the testing of the PAONCIL method in two 
wards over a period of two weeks in 1996. Using a pilot study, the feasibility of the PAONCIL’s scale in the 
determination of optimal level of nursing care intensity was tested. Article 3 represents an extension of the 
PAONCIL pilot study to 8 wards over a period of three months during 1996-1997. The data was analysed using 
linear regression analysis. Article 4 involved the examination of data from 12 wards during 2000-2001 in one 
central hospital: a) what the managers had lost financially and in terms of resources when overstaffing occurred 
in terms of the number of nurses in relation to patients’ needs; and conversely, b) what the managers had saved 
financially and in terms of resources when understaffing had occurred in terms of number of nurses in relation to 
patients’ needs. Data was collected from nursing managers in four central hospitals during the period 2004-2005 
using a questionnaire to ascertain how actively they had made use of the information offered by the RAFAELA 
system in their management tasks. 
 
Results: Using the Oulu Patient Classification system, it is possible theoretically to calculate the average 
workload coefficient to support the costing of nursing care. The PAONCIL method, tested in Articles 2 and 3, 
proved to be a suitable option as a method in the measuring of workload. With the linear regression analysis and 
using the PAONCIL measure as a golden standard in relation to the OPC, it was possible to calculate the 
optimum nursing care intensity level. In accordance with this level, managers can evaluate whether or not the 
nursing resources are in balance in relation to the nursing care needs of the patients. Article 4 and the data from 
the questionnaire show that not all nursing managers have made use of the potential offered by the RAFAELA 
patient classification system as fully as was possible. The data available from the system has the potential to be 
used to wider benefit in strategic and operative management. The background literature to this study suggests 
that the good allocation of nursing resources and optimal productivity have an effect on the well-being of nurses 
and also on the outcomes of patient care. Nevertheless, quantative methods of measuring work, that is, patient 
classification systems do not provide information on issues such as the effects that nurses’ education, 
professional skills and experience have on their input, in other words, on the work of the nurse. 
 
Decisions and Recommendations: The OPC system can be beneficially made use of in the pricing of hospital 
services even though it is not used to any great extent. The PAONCIL method renders the optimal allocation of 
nursing resources possible in relation to the care needs of the patients. It acts as an optional method in the 
accurate measurement of working time. The possibilities afforded by the RAFAELA patient classification 
system could be more actively used by managers. The RAFAELA system enables the productivity of nursing 
care to be examined and renders further studies possible on the effects of productivity on the quality of patient 
care and on the well-being of nurses. 
 
National Library of Medicine Classification: WY 77 
 
Medical Subject Headings: Nursing; Nursing Administration Research; Patients; Needs Assessment; 
Classification; Diagnosis-Related Groups; Nursing Staff; Workload; Personnel Staffing and Scheduling; Health 
Resources; Costs and Cost Analysis; Efficiency; Organization and Administration; Hospital Administration 
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Tutkimuksen tarkoitus: Tutkimuksen teoreettisena viitekehyksenä käytettiin taylorilaista näkökulmaa sekä 
hoitotyön tuottavuuden tarkastelua terveyshallintotieteen, terveystalouden ja tuotantotalouden näkökulmista. 
Tutkimuksen tarkoituksena oli tarkastella hoitoisuusluokituksen (OPC) antamia mahdollisuuksia hoitotyön 
kustannuslaskentaan ja hinnoitteluun. Toisena tavoitteena oli testata ja esitellä uusi työn mittaamisen menetelmä 
PAONCIL – professionaalinen arviointi optimaalisesta voimavarojen kohdentamisesta. Kolmantena tavoitteena 
oli tutkia, miten tehokkaasti hoitotyön johtajat olivat käyttäneet hoitoisuusluokitusjärjestelmä RAFAELAa 
neljässä keskussairaalassa. Järjestelmä antaa tietoa johtajille siitä, ovatko hoitotyön voimavarat olleet 
optimaalisesti kohdennettuja suhteessa potilaiden hoidon tarpeeseen. Optimaalisten tuottavuusanalyysien 
pohjalta hoitajavoimavarojen strateginen ja operatiivinen johtaminen ja allokointi ovat mahdollisia. 
 
Aineisto ja menetelmät: Artikkelissa 1 esitettiin teoreettinen malli hoitotyön huomioimiselle sairaaloiden 
kustannuslaskennassa. Artikkelissa 2 testattiin PAONCIL menetelmää kahdella vuodeosastolla kahden viikon 
ajan vuonna 1996. Pilottitutkimuksella tarkasteltiin PAONCIL asteikon toimivuutta optimaalisen hoitoisuustason 
määrittelyssä. Artikkelissa 3 laajennettiin PAONCIL mittarin pilotointia 8 vuodeosastolle 3 kk ajalla 1996–1997. 
Aineistot analysoitiin lineaarisen regressioanalyysin avulla. Artikkelissa 4 tarkasteltiin 12 vuodeosaston 
aineistolla vuosina 2000–2001 yhdessä keskussairaalassa, a) mitä työnantaja oli menettänyt taloudellisesti ja 
hoitajavoimavaroina, kun hoitajia oli ollut yli potilaiden hoidon tarpeen ja vastaavasti b) mitä työnantaja oli 
säästänyt taloudellisesti ja hoitajavoimavaroissa, kun hoitajia oli ollut liian vähän suhteessa potilaiden hoidon 
tarpeeseen. Vuosina 2004–2005 kerättiin neljän keskussairaalan hoitotyön johtajilta kyselyaineisto, jossa 
kartoitettiin kuinka aktiivisesti he olivat hyödyntäneet RAFAEALA-järjestelmästä saatavaa tietoa 
johtamisessaan. 
 
Tulokset: Hoitoisuusluokituksen OPC avulla pystytään teoreettisesti laskemaan keskimääräinen työmäärän 
kuormituskerroin hoitotyön kustannuslaskennan tueksi. Artikkeleissa 2 ja 3 testattu PAONCIL menetelmä 
soveltui hyvin vaihtoehtoiseksi työmäärän mittaamisen menetelmäksi. Lineaarisen regressioanalyysin avulla ja 
käyttämällä PAONCIL mittaria kultaisena standardina suhteessa OPC:hen pystyttiin laskemaan optimaalinen 
tilanne hoitotyön työmäärälle. Tämän tason mukaisesti hoitotyön johtajat voivat arvioida, ovatko hoitajaresurssit 
olleet tasapainossa suhteessa potilaiden hoidon tarpeisiin. Artikkeli 4 ja kyselyaineisto osoittivat, että kaikki 
hoitotyön johtajat eivät hyödyntäneet RAFAELA-järjestelmän mahdollisuuksia täysimittaisesti. Järjestelmästä 
saatavasta tietoaineistosta on mahdollisuuksia laajempaan hyödyntämiseen strategisessa ja operatiivisessa 
johtamisessa. Käytetty lähdeaineisto antaa viitteitä siihen, että hoitajavoimavarojen hyvällä allokoinnilla ja 
optimaalisella tuottavuudella on vaikutusta hoitajien hyvinvointiin sekä potilaiden hoidon tuloksiin. Työn 
määrällinen mittaamismenetelmä eli hoitoisuusluokitusjärjestelmä ei tavoita kuitenkaan tietoa siitä, mikä 
vaikutus on hoitajien koulutuksella, osaamisella ja kokemuksella hoitoprosessin panokseen eli hoitajan työhön.  
 
Johtopäätökset ja suositukset: Hoitoisuusluokitus OPC on hyödynnettävissä sairaalapalveluiden hinnoittelussa 
vaikkakin sen hyödyntäminen hinnoittelussa on vielä vähäistä. PAONCIL menetelmä mahdollistaa 
hoitajavoimavarojen optimaalisen kohdentamisen potilaiden hoidon tarpeen mukaisesti. Se toimii 
vaihtoehtoisena menetelmänä tarkalle työajan mittaamiselle. RAFAELA hoitoisuusluokitusjärjestelmän antamat 
mahdollisuudet voisivat olla aktiivisemmin johtajien käytössä. RAFAELA-järjestelmä mahdollistaa hoitotyön 
tuottavuuden tarkastelun ja jatkotutkimukset hoitotyön tuottavuuden vaikutuksista potilaiden hoidon laatuun ja 
hoitajien työhyvinvointiin. 
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1. INTRODUCTION  
 
The allocation of nursing resources has always been one of the paramount challenges of 
nursing management and will continue to be a major issue in the future. The significance of 
allocating resources in order to guarantee quality of care continues to be more clearly 
understood, and examination of the productivity of nursing is moving with the spirit of the 
times, as national comparisons of hospital productivity are made, and an industry-related 
productive way of thinking gains ground in health care. The background literature especially 
that from the United States, appears to support the idea that it is possible to discuss the so-
called productivity challenges of the hospital industry and the significance of nursing within 
that context. 
 
In this monograph, the topic is pursued from a health management science and health 
economics viewpoint, using a classic Taylorian frame of reference as the research angle. The 
research interest is to examine the productivity of nursing in a classic scientific management 
frame of reference and to consider the traditions of industrial thinking, from the organisation 
of work to the management of nursing. A further task is to assess the suitability of the 
Taylorian frame of reference in the context of the productivity of nursing, resource allocation 
and management.  
 
Article 1 ruminates the taking of nursing into consideration in the cost accounting and pricing 
of special health care. Articles 2 and 3 introduce ‘PAONCIL’ (the Professional Assessment of 
Nursing Care Intensity), which is a method of measuring the work of nurses. This method 
facilitates the taking into consideration of factors of quality and optimal allocation in the 
management of nursing resources. The fourth article concerns how managers use the 
RAFAELA patient classification system, and this is the subject also dealt with in the material 
generated by the utilisation questionnaire sent out to nursing managers. The impact of the 
allocation of nursing resources on patients, as well as on the well-being of nurses, is 
considered within the frame of reference of productivity. 
 
In the basic diagram of productivity (see Figure 1, on page 25), the methods of the health care 
organisation are taken as given, and these refer to the traditional process of input-output, in 
which the aim is to achieve the best possible output using the optimum (or the smallest) input. 
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The aim of this study is to consider the nursing resources of inpatient care and how a health 
management study can examine a measure of one particular area of hospital productivity; the 
nursing care intensity per nurse situation in relation to the optimal targeting of nursing 
resources; over- or under-resourcing; and how data produced by the system can be used to 
support management. The success of management is considered mainly in relation to patients 
and the well-being of nursing staff. According to Taylor (1911:22), one reason for problems 
related to the productivity of work is the use of uneconomical rule of thumb methods or vague 
figures, which are justified by claiming that “things have always been done this way”. Has the 
management changed since then, and what is the situation regarding the productivity of 
hospitals? Is the allocation of staff into various units still justified by the claim that it has 
always been done that way and “this is how we feel” (see Virtanen & Kovalainen 2006), or is 
the allocation of resources now based on a more careful analysis?  
 
The RAFAELA patient classification system (PCS) is the object of this study, including 
efforts to develop the system, as well as its significance in nursing management, optimal 
allocation and productivity in general wards in Finnish Central hospitals. With regard to the 
health care service system, professional management tools are needed in nursing management 
because the challenges related to the recruitment and allocation of nurses according to patient 
needs are not gong to decrease. Nurses’ temporary work and contracts of definite duration are 
a reality for nursing managers. They also affect the well-being of nurses and their job 
satisfaction and security (Virtanen et al. 2003, Virtanen et al. 2002, Kivimäki et al. 2001b). 
Deciding where nursing resources should be allocated and identifying those care units that 
may have too many nurses are issues fundamental to an efficient production process. 
 
The RAFAELA patient classification system (PCS) has been developed to suit the Finnish 
health care system, and there is no experience of its international suitability and feasibility as 
there is with, for example, the Diagnosis-Related Groups (DRG) system.  (Muldoon 1999, 
Freeman & Palmer 1995, Appleby & Thomas 2000, Schreyögg et al. 2005). However, the 
RAFAELA system has attracted international interest. RAFAELA’s area of use is the same as 
that of the DRG pricing system: the period of inpatient care in a general ward. Patient 
classification is based on measuring the work tasks required by patient care at least once a 
day. In the DRG system, calculation is based on the report given at the end of a care period in 
accordance with ICD-10 (International Codes of Diagnosis). In addition to considering issues 
related to human resource management, this study discusses what the RAFAELA PCS has to 
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offer in terms of cost accounting in special health care, and what it also may be able to offer 
the development of the DRG billing system. While the DRG system functions as a hospital 
pricing or funding system, the RAFAELA patient classification system is able to provide 
information on the cost of nursing. The roles and potential of these two complementary 
systems are discussed. 
 
Greater benefit can be gained from the available resources by increasing the efficiency of 
hospitals (Hupli et al. 2006). An aging society will increase the need for care services, and a 
shortage of nurses is imminent due to the high number of retiring staff and the smaller size of 
the next generations (Metsämuuronen 2000, Pekurinen et al. 2006: 14, Parjanne 2004, 
Halmeenmäki 2005, OECD 2005: 34-41). The public sector will have to compete for its work 
force and the lengthening of working careers at both ends will be a reality in health care 
(Ministry of Social Affairs and Health 2006). This means that nurses should be joining the 
profession at a younger age and leaving it later than at present. The share of nursing staff out 
of the entire staff of various Finnish hospitals is between 40 and 65 percent (Staff reports of 
hospital districts 2005, Appendix 1). The aim is to achieve the optimum allocation and 
efficient management of these resources, and this is done, for example, using patient 
classification systems. In addition to quantitative resource measures, attention should be paid 
to the staff’s level of professional knowledge (Spence et al. 2006), which could enable more 
results to be achieved using a smaller amount of resources (Lammintakanen & Kinnunen 
2006).  
 
In recent years, the Balanced Scorecard (BSC), developed by Kaplan and Norton (1996), has 
been used to support the direction and strategy of management and productivity in Western 
health care (McKeon 1996, Oliveira 2001, Fitzpatrick 2002, Itkonen 2005:354, Tuomainen et 
al. 2004). It is usual for health care sector organisations to want to add certain indicators to 
the Balanced Scorecard, and these include quality of care, outcomes and access. Recently, the 
focus has been on improving the scorecard used through measurement and evaluation 
(Zelman et al. 2003, Lowe & Baker 1997). The use of performance indicators as a tool in 
strategic management has increased because it is believed that they serve as measures of 
efficiency or outcomes of various health policies and health care systems (Linna et al. 2006, 
Jämsen & Pekurinen 2003). The RAFAELA patient classification system functions as a 
measure concerning nursing within the entire measurement system that describes the 
productivity of hospitals. More effective use should be made of information describing the 
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activity of hospitals because of the obvious costs in time and collecting (Wyatt 1995). 
International comparison shows that the Finnish health care system is performing rather well: 
the quality is good, the system is fairly efficient and the users are satisfied (Bankauskaite & 
Järvelin 2004). Generally, the allocation of resources and goals other than health seem to be 
the ones that cause inefficiency within the health system. (Evans et al. 2001) 
 
Professionally, special health care in Finland is fairly uniform because various systems are in 
place that steer health care practices into a unified form and guide the practices of individual 
professionals, for example, Käypä Hoito Guidelines (evidence-based Finnish Current Care 
Guidelines), physician’s databases, university collaboration and organisations for specialized 
physicians (see http://www.terveysportti.fi, http://www.kaypahoito.fi, Häkkinen & Linna 
2005). Nursing staff in Finland have a high level of professional skills, and nursing in Finland 
is a well-resourced occupation, as compared with other European countries. 
(http://www.oecd.org 2005) Focusing on quantity provides valuable information on the 
successfulness of productivity regarding care processes and production management. 
However, this angle cannot take the quality factors of production into consideration, but 
rather sees professional knowledge as a constant in the production process.  
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2. PRODUCTIVITY OF NURSING STAFF   
 
Research into the productivity of nursing staff in the operational environment of a hospital, 
(Sintonen & Pekurinen 2006, Lillrank 2005a, Vuori 2005b), as presented in Figure 1, page 25, 
combines health management science with viewpoints from health economics and industrial 
management. It is essential to use these three viewpoints in this area of research because the 
aim is to examine: a) issues related to the sufficiency and allocation of human resources; b) 
productivity; c) the role of the manager in ensuring productivity: and d) the impact of the 
manager’s actions on patients and nurses during the care process. In this study, nursing care 
intensity is defined as the output of the nursing care process.  
 
The reason for such a choice is that the classification of a patient’s nursing care intensity, 
which is registered in the patient classification (OPC, Oulu Patient Classification), describes 
the nursing interventions, duties and procedures performed by nurses, based on patient care 
needs at a specific time. In the patient classification, nurses assess the nursing care 
requirements of the patients they have cared for over a specific period of time. The 
assignment of nursing staff is then based on the amount of time necessary for the care of an 
individual patient. (Giovannetti 1979, Huhkabay & Skonieczny 1981:90, Williams et al. 1993, 
Reinert & Grant 1981, Rainio 1994) A patient classification system is a method of relating 
nursing care requirement to staff resource allocation on a shift-by-shift and unit-by-unit basis 
(De Groot 1989a). 
2.1. Nurses as production factors 
 
The study is limited to the significance of nurses as production factors (Figure 1, nursing 
resources, page 25). Therefore, the significance of other resources or inputs in the 
management of nursing (Figure 1, page 25), as regards productivity, is not dealt with. The 
amount of nurses is one input into the total patient care system, while the quality of care as 
measured by patient outcomes is one output (Giovannetti 1979:8). Issues concerning the 
quality of the patient care process are dealt with in sections 2.5.5. and 2.7. Fulfillment of the 
aim of ensuring good patient care is a production process in which nurses respond to the 
needs of patients with their own work contribution, nursing duties and interventions. This is 
defined as an output or as nursing care intensity (Figure 1, the nursing care intensity obtained 
from the OPC measure, page 25). The productivity of nursing is shown by dividing the 
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nursing care intensity by the number of nurses, in other words, nursing care intensity per 
nurse (Figure 1, nursing care intensity / nurse, page 25). The nursing manager functions as 
one who gauges productivity and makes use of information. Other factors also have an impact 
on the patient care process and on reaching targets, such as political decision making, but 
these are outwith the scope of this dissertation. This study limits its focus to an examination 
of how nursing managers utilise the productivity analysis of nursing in their work and strive 
for the optimal allocation of resources. In Figure 1, page 25, this is represented in the analyses 
of optimal productivity obtained through the RAFAELA patient classification system.  
 
The effects of the manager’s actions and optimal productivity on patients and nurses in the 
care process are discussed later in this chapter, based on the literature, thus extending the 
frame of reference in Figure 1, page 25. Examining productivity emphasises the significance 
of nurses as a quantitative factor of production in which professional knowledge is a constant.  
 
If the knowledge of nurses is treated as a constant, it is not possible to obtain information on 
the effect of nurses’ professional knowledge on productivity and efficiency. The effects of 
nurses’ knowledge on the production process, based on the literature, are discussed in section 
2.7.  In research on productivity, the care process has organisation-specific aims to provide 
special health care services for the population of a hospital district. Defining productivity as 
the productivity and optimal allocation of nursing means that it is defined as a concrete level 
of management in order to ensure good patient care. Thus, nursing management can be given 
clear targets. These targets can be percentages or what the level of nursing care intensity per 
nurse should be: a) optimally (e.g. 65%); b) above the optimum per annum (e.g. 20%); and, 
correspondingly c) below the optimum (e.g. 15%). Using productivity figures, the success of 














































Figure 1. Productivity of nursing represented as the ratio of patient nursing care intensity to 
the amount of nursing staff     
 
When the optimal productivity and allocation of resources is successful, it has an impact on 
the behaviour of nursing staff. This can be concluded from various indicators through which 
the well-being of staff can be examined (see section 2.5.4). In addition, successful 
productivity and allocation has an impact on patient safety and the results of patient care. The 
impact of these factors is further discussed in sections 2.5.5. and 2.7. When a manager 
succeeds in ensuring good productivity and patient care, this has an effect on factors at the 
organisational level, and can be regarded as attainment of the organisation’s targets.  
2.2. Nursing in the efficiency framework 
 
In health economics and industrial management, efficiency is divided into: a) technical; b) 
cost; and c) allocative efficiency (Lillrank 2005b). Technical efficiency means the assessment 
of the capacity utilisation rate, the improvement of which requires process and quality 
management. From the viewpoint of industrial management, the productivity of nursing 
comes under the title of technical efficiency. With reference to Figure 1, page 25, this means 
how a specific, predetermined number of nurses can respond to individual and varied patient 
care needs. Cost efficiency means the relationship between resources and work performance, 
in other words, how much money is needed to produce a certain number of work outputs, and 
how the internal distribution of work and competency definitions are carried out. Using a 
patient classification system, it becomes possible to proportion the workload of nurses to the 
nursing care intensity of patients, and to calculate the cost of one nursing care intensity point 
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in relation to nursing costs. Cost efficiency can also be examined from this viewpoint. This 
information reveals how ‘expensive’ or ‘cheap’ the cost of nursing has been in different 
wards. Allocative efficiency refers to the relationship between resources and the structure of 
the production organisation, in other words, how efficiently resources have been allocated in a 
particular health care system. (Lillrank 2005b) This industrial management viewpoint also 
relates to the problem of allocating nursing resources according to patient needs.  
 
From the viewpoint of health economics, human resources are seen as one resource, 
production factor or input. Other production factors in health care include supplies, materials 
and investment goods, natural resources and capital (buildings, machinery, equipment, 
materials). The nursing care intensity of patients is the output produced by nursing inputs 
during the patient care process (nursing care intensity as a mathematical figure indicates how 
nurses have responded to the needs of patients using nursing interventions), in other words, 
the work productivity (see also Vaarama 1995:39) of nurses is revealed. This is part of the 
total productivity of a hospital. However, this figure does not provide information about 
health benefits or effectiveness.  
 
In health economics, issues concerning how the greatest possible health benefits can be 
achieved with the scarce existing resources and how that target can be achieved using as few 
resources possible are central to the study of efficiency, productivity and effectiveness. 
However, when investing in the augmentation of productivity, the question of what happens 
to effectiveness must be taken into consideration: in other words, does an increase in 
productivity decrease or increase effectiveness? The study of effectiveness focuses on the 
health benefits gained by the patient. (Sintonen & Pekurinen 2006:10-62) 
 
According to the basic idea of economics, the price has an effect on the supply of resources. 
However, in addition to salary, other factors that affect the supply of human resources include 
workload, working hours, professional skills, free time, and so on. Further research into the 
market for production factors would be useful, as there have been times in Finnish health care 
when either a shortage or an oversupply of human resources has occurred. (Sintonen & 
Pekurinen 2006: 194-195) 
 
This study focuses on the productivity of nursing staff, and therefore does not take the holistic 
management model into consideration. In their examination of the holistic model, Kinnunen 
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and Vuori (2005) considered the many other dimensions that affect management in addition 
to the input-process-output model. According to them, choices are affected by complex 
political-administrative, legal and clinical care-related decision-making processes. In addition 
to effectiveness, their study’s areas of interest included equality, security of the population, 
the nature of the population’s health care needs, demands and expectations, the municipality’s 
image, jobs, technological possibilities in new forms of medical care, and ethical viewpoints, 
which are self-evident drivers of activity.  
2.3. The management of human resources in health care 
 
The managers of human resources (HR) should be sensitive to the institutional environment 
and its many dimensions in which the organisation is embedded. Human resources are more 
than just resources, and management of them focuses on the exchange relationship between 
employee and organisation. This relationship involves competence, knowledge, information, 
learning and well-being. (Paauwe 2004:3, 155) In nursing, the management of human activity 
entails the dimensioning and allocation of human resources, as well as supporting staff using 
various methods of motivating (Sinkkonen & Taskinen 2005:91). The traditional dichotomy 
of managing people and issues (Sullivan & Decker 2005: 44-45, Stanley 2006) seems to hold 
strongly, despite the fact that health care management could be viewed as a form of 
management that consists of a comprehensive attendance to the activities and organisation of 
work, and the creation of a working environment that facilitates the innovativeness and 
readiness for change of individuals, teams and work communities (Miettinen 2005:164). In 
this study, management includes the roles of both leader and manager, and both roles are 
essential to the effective performance of management. 
 
When viewed through productivity and a patient classification system, the human resource 
management (HRM) viewpoint is limited to a certain area. This study does not attempt to 
provide an in-depth discussion of its different dimensions, but instead places the focus on the 
manager as a guarantor of optimal nursing productivity, as well as on the impact of a 
manager’s actions on staff and patients. Measuring optimal nursing productivity using a 
patient classification system includes a qualitative dimension of patient care needs and the 
successful allocation of required resources. From this vantage point, it is not possible to deal 
with the different dimensions of the theoretical HRM viewpoint in more depth, such as the 
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effect of salary incentives and personal incentives on the performance of staff to ensure 
productivity.  
 
It is likely that the practice of ethical HRM can ensure less absence, higher satisfaction, 
retention and the greater effort of staff, and because of these positive outcomes, the 
organisation should be able to run the activities on a lower control cost base. The other 
advantages of ethical HRM are that employees have a willingness to trust management and to 
change; they experience a sense of justice and the management has more room to manoeuvre. 
(Paauwe 2004: 51-83, 99) 
 
When examining health care management, it is impossible to say whether profitability is more 
important than treating patients, quality more important than productivity, investment in 
knowledge more important than work performances, staff more important than productivity, 
and effectiveness the same as a well-managed quality process  (Vuori 2005a:15). In health 
care, a vast amount of performance-related information is gathered and measures are used, but 
the provision  of analytical information and the utilisation of information in strategic decision-
making does not always succeed (Tuomola 2004:15-16). A patient classification system 
provides nursing managers with the opportunity for the analytical organisation of work and 
allocation of nurses according to care needs. If problems and deficiencies occur through weak 
management, then the maintenance of high-quality clinical care becomes challenging for 
hospital staff in the long term (McCallum 2004:20-22, 27, 34). Partanen (2002:162) presents a 
tentative evaluation and planning model for human resource allocation in nursing in special 
health care. The model comprises the following variables: patients’ demographic features, 
patients’ nursing care intensity, the unit’s functioning intensity, nursing resources, the 
operational environment, and quality and result indicators.  
 
The relationship between manager and employee should be as good, sound and healthy as 
possible, because they share the same interest. The manager’s higher level of responsibility 
and good characteristics are essential in building a trusting relationship. (Taylor 1911: 176-
202) Many individuals of fine character and ability are to be found among employees as well 
as managers. It is the manager’s responsibility to ensure that employees have conditions such 
that their daily tasks can always be accomplished. (Taylor 1911:185, 1903:95) According to 
Taylor’s ideas, organising work should mean having the right person performing the right task 
in the right way. An optimal situation can be reached with the aid of work study and 
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measurements. The use of a patient classification system represents the traditional ideas of 
Taylorian management.  
2.3.1. Efficient management of nursing resources 
 
In communication at the management level of an organisation, it is the figures that receive 
attention. Numerical information should serve as an instrument for managers because it is 
their task to guide the staff to a higher level of involvement, performance and commitment to 
the goals of the organisation. A leader should make expert connections between numbers and 
knowledge. (Kerfoot 2005) Multiprofessionalism and multidimensional co-operation requires 
that the manager has good communication skills, clear methods of presentation, and is able to 
make analyses in order to justify his/her decisions  (Sinkkonen & Taskinen 2005:94, 
Tuomiranta 2005:109, 115). With the aid of a classification system, it is possible to convert 
the nursing situation into numerical information, the utilisation of which requires active 
operative and strategic management. The use of ‘I feel’ or ‘I think’ in management is not 
credible when technical efficiency is seen as a significant factor in health care.  
 
Emotionally intelligent supervisors feel empathy towards their staff members and are able to 
create a work environment in which the emotional impact of work-related issues can be 
handled (Hogan 2005). It is emotionally stressful to experience human suffering and, in 
addition to using their professional knowledge, nurses also make use of their own 
personalities in their work. Nurses experience a constant internal conflict between 
professionalism and productivity pressures (Menzies 1960a:110, 1960b:14, Hogan 2005) 1. It 
is likely that optimal productivity would ease the emotional stress experienced by nurses 
regarding the demand for patient care, because the staff would be able to rely on the certainty 
                                                 
1 In her classic study, Menzies (1960a,b) presents a deep understanding of the ways nurses function in their work 
in order to cope with anxiety and the psychological demands of patients and relatives. The ways of defence in 
order to cope with the difficult issues related to human suffering and dangerous situations encountered in nurses’ 
work are:  
- detachment and denial of feelings 
- the attempt to eliminate decisions by ritual task-performance 
- reducing the weight of responsibility in decision-making by checks and counter-checks 
- collusive social redistribution of responsibility and irresponsibility 
- deliberate obscurity in the formal distribution of responsibility 
- reducing the impact of responsibility by delegation to superiors 
- idealisation and underestimation of personal development possibilities 
- avoidance of change 
Indeed, people who are behaving in one sense ‘efficiently’,i.e., carrying out instructions carefully and well, feel 
‘inefficient’ because they feel they are violating the general principles of good nursing or of common sense. 
Menzies (1960b:14) 
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of there always being a sufficient number of personnel and thus, the quality of the patient care 
process could be ensured. In this way, it is easier to avoid conflict related to the demand for 
care between the psychological and professional needs of staff and patient care needs.  
 
The management style used by the superior affects performance and productivity. In order for 
the nursing staff to experience job satisfaction, they need to have a general sense of being 
treated with respect, have the opportunity for involvement in decisions and a trusting 
relationship with the manager. An empowered workplace can nurture employee potential. 
(Hogan 2005)  
 
McGuire & Kennerly (2006, see also Stanley 2006) examined the differences between 
transformational, transactional and laissez-faire leadership and the organisational outcomes of 
those leadership styles. Their surveys concerned the chief nursing officers (N=63) in 11 non-
profit hospitals with a capacity of 150 beds or greater. Nursing management was focused on 
recruiting, retaining and motivating staff and ensuring patient safety. To achieve these 
outcomes, nursing managers needed to build trust and respect with their staff. Leaders who 
can provide intellectual stimulation create a work environment in which staff can solve 
problems creatively to produce results for the competitive advantage of the organisation. 
Hospitals tend to be bureaucratic organisations in which transformational leadership may not 
be fostered as much as it could be. To achieve outcomes and ensure performance, nursing 
managers have to be accountable for monitoring transactional metrics such as budgets, quality 
and productivity, and at the same time, display transformational characteristics. Nursing 
managers’ ability to handle effectively the transformational/transactional duality of their role 
promotes the maintenance of stability in an uncertain work environment.  
 
As regards productivity and the allocation of resources in nursing, managers need 
transactional leadership skills in order to apply numerical data to the allocation of staff. 
Transformational leadership skills are needed to motivate staff in changing situations and in 
giving feedback. Through transformational leadership, it is possible to create an internal 
feeling of empowerment, as well as a feeling that by using a classification system and by 
utilising measurement information, the staff are able to have an influence over their own work 
environment and work conditions. A sense of trust that the manager is using the obtained data 
to organise the work and allocate resources fairly is, of course, also required. The internal 
management of a hospital entails a flow of significant amounts of money, human resources 
 31
and operational challenges brought about by the volume of patients. Authority and leadership 
in the operational context of hospitals are also challenges that a manager must assume in 
his/her own actions and role of responsibility. Management requires the individual to act like 
a manager; power and influence cannot be gained if one does not desire them.  
 
Adams and Bond (2003a,b) explored the relationships between nursing staff resources, 
organisational nursing practice and nurses’ perceptions of ward environments, using data 
from 825 nurses in 100 acute hospital wards. In their article, they discussed the limits of 
measuring the number of nurses when considering staffing and nursing effectiveness. They 
estimated that early studies were influenced by the scientific management approach to work 
analysis, and the emphasis was on separate tasks and the time taken to complete them. A more 
advanced approach is to measure patient dependency and nursing resources. The focus of 
their study was on low staffing levels, and the situations of over-provision of staff were not 
properly studied. A significant relationship was found between low nurse/bed ratios and 
hierarchical ward organisational systems and structures. A high nurse/bed ratio was positively 
related to collaborative working with other professionals, influence, and the ability to cope 
with the workload and job satisfaction. An unexpected finding was that the number of nurses 
was not positively associated with perceived higher standards or innovative practice. 
 
Thus, in nursing, it is possible that there is a certain minimum amount of registered nurses 
(RN) that must be achieved in order to create a good work environment. What the quality of 
care is like, and how the working environment of nursing functions after passing that 
threshold, are issues that arguably mainly concern human resource management. After 
reaching a certain point, simply increasing the number of nurses does not necessarily 
automatically increase the quality of care.  
 
Staffing resources have a greater impact on the work environment of nursing than systems of 
organising nursing on wards. Ward culture and attitude to care was significantly related to 
both ward staffing resources and stability. A negative ward ethos was significantly associated 
with staff instability. Staff stability was associated with a more professional approach to 
practice. The importance of staffing stability should be taken note of in human resource 
management. (Adams & Bond 2003b) In order to promote nursing leadership, nursing leaders 
should give others the confidence to reach their full potential by reinforcing self-confidence, 
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acting as role models and mentors, creating opportunities for progressive experiences and 
successes, and fostering continuous learning (Allen 1998, Currie 2006).  
 
Shannon and French (2005) identified five factors related to why the nursing workforce has 
not been utilised in order to increase productivity in the reforms of the Canadian health care 
system. The first factor is workload; more nurses are needed to take care of the patients with 
higher acuity. The second factor is overtime. The third factor is absenteeism. The fourth factor 
is that almost half of the nursing workforce has part-time employment. The fifth factor in their 
study concerns the lack of support for staff in non-nursing tasks and the decreased self-esteem 
linked to this. 
 
The roles of different professions may depend on traditions which could be modernized to 
achieve efficiency through appropriate training and consultation support. (OECD 2005:60-61) 
In the future, nursing staff will assume a greater responsibility in the production of health care 
services and for the availability of care (Lammintakanen & Kinnunen 2006). Achieving 
results in health care requires combining the work of more than one field of expertise in order 
to form an effective production process (Lillrank & Parvinen 2004, Sintonen & Pekurinen 
2006). Evaluation of an organisation’s internal division of labour forms part of the 
examination of cost efficiency; this means, determining whose professional skills, at which 
level of staff costs, are required to do which kind of tasks during the various phases of the 
process, and especially, in terms of the overall process (Lillrank 2005b, Kärkkäinen et al. 
2003, Kärkkäinen et al. 2006, Eastaugh 2002, Adams & Bond 2003b:42). There are two 
strong hierarchical management lines in Finnish hospitals: one for nurses and another for 
physicians. This can cause problems concerning responsibility and power, and there is a risk 
of differences in the understanding of the organisation’s activities and aims. Such problems 
can be seen, for example, in practical managerial difficulties related to resource allocation. 
(Virtanen & Kovalainen 2006) It can prove challenging to find the right combination of these 
two organisational lines of professions to achieve the goals of hospitals and effectively 




2.4. The RAFAELA patient classification system   
2.4.1. History and definition of patient classification systems 
 
When patient classification systems were first developed, the classifications were based on 
the Taylorian idea of the division and measuring of work either by observation or self-
evaluation, and on the division of nursing activities into direct care with patients, indirect care 
in the clinic and indirect care outside of the clinic, or non-patient-related tasks (Williams 
1977, Alward 1983, Hendrickson et al. 1990, Giovannetti & Johnson 1990). Initial 
development of the PCS systems began before the 1970s, when the aim was to estimate 
annual staffing needs and labour budgets (Malloch & Conovaloff 1999), and to control the 
rising costs of patient care, as well as reduce the costs of staffing (Shaha & Bush 1996).  
 
In the 1980s, the federal implementation of DRG in the United States and managed care 
affected the management in hospitals (Malloch & Conovaloff 1999). Nurse hours per patient 
(NHPP), NHPP per Day and NHPP per Night measures have also been used as indicators of 
productivity and the demand for resources in nursing. These measures, however, did not take 
patient dependency into consideration, nor did they consider patients with specific nursing 
needs (Reid & Melaugh 1987). In the 1990s, some criticism was directed against 
classification systems and the accurate measuring of time and work tasks, and there was 
discussion on the subject of linking PCS with patient outcomes, cost of care and quality 
measurement (Finnigan et al. 1993: 62).  The information obtained from PCS is used to 
estimate patient care needs, staff allocation, budgeting, costing out nursing services, billing, 
cost control, quality and research (Botter 2000, Sarnecki et al. 1998, Malloch & Conovaloff 
1999). Most of the patient classifications are constructed on specific philosophical 
assumptions about the nature of nursing and nursing care (De Groot 1989a). The demands of 
the care of the inpatients have increased during the last two decades. An increasing amount of 
traditional inpatient care has been transferred to outpatient clinics or to home care (Sarnecki et 
al.1998). 
 
According to Hoffman (1988), the only way to measure the patient-centered work done by 
nurses is to use patient classification systems, from which the obtained information can be 
utilised in human resource management and cost calculations. Information obtained through a 
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patient classification system provides information on the productivity of work, providing that 
nursing care intensity is clearly linked to the use of resources.  
 
With the aid of patient classification, patients are assessed and classified based on their care 
needs within a specific time frame. A patient classification system is a method by which the 
patient classification is quantified, allowing the measurement of the required nursing effort. It 
can be defined as methods and processes through which an individual patient’s care needs are 
defined, validated and monitored in order to inform human resource management, cost 
calculation, budget planning and the different functions of management in general. 
(Huhkabay & Skonieczny 1981:90, De Groot 1989a) The use of a patient classification 
system aims at the effective allocation and utilization of nursing resources (Williams et al. 
1993: 538, Giovannetti 1979:8). In choosing a patient classification system, attention should 
be paid to ensuring reliability, validity, and acceptability, as well as ensuring that the system 
is simple, time-efficient, easy to use (utility) in clinical management, and objective (De Groot 
1989b). 
 
Patient groups and their level of nursing care intensity do not necessarily correspond to the 
levels of complexity of the medical treatment in each case. In terms of nursing, patient care 
needs may be much higher than can be predicted by a medical diagnosis. The nursing care 
intensity of a patient reveals the amount of nursing resources used to meet patient care needs. 
(Christ-Grundmann 1997, Van Slyck 2000, Van Slyck & Johnson 2001) Professional 
knowledge and skills affect the way a nurse uses a PCS. When a nurse from another unit cares 
for an unfamiliar patient group, he/she is likely to rate the same patients at higher patient care 
intensity levels (Sarnecki et al. 1998).  
 
It can be assumed that a nurse’s professional knowledge has an effect on the amount of time 
and resources he/she puts into caring for a familiar or unfamiliar patient group. A nurse uses 
more resources and time when caring for a patient group he/she has less or no professional 
experience of. A nurse is likely to classify an unfamiliar patient group into a higher class of 
nursing care intensity. This corresponds to the reality that he/she uses more resources on 
caring for that patient than a nurse with the relevant expertise would have done. Thus, a 
nurse’s experience and professional skills are significant in terms of cost formation, and, it 
may be assumed that a skilled nurse working with a familiar patient group will lower costs 
and increase productivity (see Taylor 1911, Rischbieth 2006, Häkkänen et al. 2001).  
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In the grouping of various patient groups, and in structural changes concerning production 
information is obtained through a patient classification system concerning the effect the care 
needs of a specific patient group have on a ward’s human resources. According to nursing 
philosophy, the intensive care of heart patients and the rehabilitation of neurological patients, 
for example, are incompatible. Consequently, nursing staff work with these two different 
patient groups in different ways. New requirements regarding patient classification focus 
directly on providing the opportunity to evaluate the quality and content of care (Van Slyck & 
Johnson 2001), thus enabling the allocation of the right nurses, e.g. expert nurses, to where 
they are needed, in terms of the demands of patients with higher care requirements. 
 
Many patient classification systems or measures of patients’ ability to function exist around 
the world and are used to receive information on the required nursing resources, as well as 
information used in the cost accounting and pricing conducted by the organisation. The Zebra 
system is used in Sweden (Levenstam & Engberg 1997) and in the Netherlands, there is a 
patient classification system of community care (Algera-Osinga et al. 1994). The RUG-III – 
Resource Utilization Groups classification system is used in long-term care in the USA and in 
geriatric care in Finland (Björkgren et al. 1999, Mueller 2000). The NMDS – Nursing 
Minimum Data Set, which includes more substantial data on nursing, has also been studied in 
Finland (Turtiainen 1992, Turtiainen 1999, Huber et al. 1992:38). In this study, the 
RAFAELA patient classification system functions as the case through which nursing 
management and the effect of nursing productivity on quality of care and the staff during the 
care process are discussed.  
2.4.2. Presentation of the RAFAELA patient classification system (PCS) 
 
The RAFAELA PCS has been actively studied in Finnish health care and is part of the 
electronic patient administration system. The development of RAFAELA PCS started in 
1994, and it was named after the research group. The RAFAELA-system comprises three 
parts: the Oulu Patient Classification (OPC) system; the nurse resource registry; and the 
PAONCIL (Professional Assessment of Optimal Nursing Care Intensity level) measure (i.e. 
the RAFAELA patient classification system = OPC+ Nursing resource+ PAONCIL). Using 
the OPC system and the nurse resource registry, it is possible to calculate the nursing care 
intensity points per nurse during certain days. Using linear regression analysis, the PAONCIL 
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measure is used to estimate the optimal nursing care intensity level per nurse, which in turn, 
describes the nurse resources needed in proportion to the need of patient care. (Fagerström & 
Rainio 1999, Oulun yliopistollinen keskussairaala 1994, Kaustinen 1995, Fagerström et al. 
1998, Rainio 1994, Rainio 1999, Fagerström 2000, Fagerström et al. 2000a,b, Fagerström & 
Rauhala 2001, Fagerström & Rauhala 2003) 
Data received through the RAFAELA patient classification system regarding the optimal 
nursing care intensity per nurse levels or rates on different wards enable the existence of one 
strategic target of nursing, one measure on what the situation regarding the productivity of 
nursing should be on an annual basis, taking into consideration the optimal levels of ensuring 
quality (see Vaasan sairaanhoitopiirin talous- ja toimintasuunnitelma 2007 - 2011 [Vaasa 
Hospital District Financial and Strategic Plan 2007-2011], Kaplan & Norton 2001a,b). The 
data gathered generates information, with the aim of converting this into knowledge, to be 
used in the management of the organisation (Harno et al. 2000), and thus improving 
productivity and enabling a more efficient allocation of resources (Lillrank et al. 2002). In 
other words, through management, information becomes wisdom, and know-how, 
information, experience and understanding become the wisdom of management (Vuori 
2005b:37).   
2.4.3. The Oulu Patient Classification (OPC) 
 
The OPC (Oulun yliopistollinen keskussairaala 1994, Kaustinen 1995) comprises six 
subsections of nursing care: 1) planning and co-ordination of care; 2) breathing, blood 
circulation and symptoms of disease; 3) nutrition and medication; 4) personal hygiene and 
excretion; 5) activity, movement, sleep and rest; 6) teaching, guidance in care and follow-up 
care, emotional support. In each of these areas, the nurse classifies the patient into one of four 
classes according to his/her need of care (from A=1 point to D=4 points) once a day. A 10-
page classification manual is used in the classification. The OPC summary score is calculated 
by adding up the points in the six care areas of the system. Thus, the nursing care intensity of 
a patient can be scored between 6 and 24. The higher the score, the higher the nursing care 
intensity of the patient. The OPC measure describes how a nurse has responded to the 
patients’ needs using the various processes and interventions of nursing work (Hoffman 1988, 
Rainio 1994, Rainio 1998, Kaustinen 1995).  
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2.4.4. Nursing resources 
 
The number of nurses who have worked with the patients in a ward is registered every day in 
the nurse resource registry. The OPC score is divided by the number of nurses on the ward 
each day. The nursing care intensity points per nurse ratio describes the productivity of 
nursing care in the ward. (Rainio 1999, Fagerström & Rainio1999, Fagerström et al. 2000b) 
2.4.5. The Professional Assessment of Nursing Care Intensity Level ( PAONCIL) 
 
The third part of the RAFAELA PCS is PAONCIL. Nurses assess how they have experienced 
their shift’s workload using a 7-class measure: 0 is the optimal situation, 1-3 is a situation in 
which nurses have too much work, and the greater the figure, the more nurses have to 
prioritize tasks. A score of between –3 and –1 describes a situation in which nurses feel that 
they have time for less important tasks; the closer to –3 the score, the more nurses feel they 
have time for such tasks. Classification guidelines have been developed for each of the whole 
numbers in the scale. The material includes an estimate of several hundred shifts, depending 
on the ward size and number of nurses.  
 
Using regression analysis, it is possible to analyse how nursing care intensity explains the 
workload experienced by the nurses (PAONCIL score). Optimal nursing intensity is produced 
by simple linear regression analysis. The linear association between the values of the OPC 
(daily nursing care intensity points per nurse) and the PAONCIL (daily mean) instruments 
can be quantified as follows: what value does the OPC give when the average PAONCIL for 
the same day is optimal (i.e. zero), and how strong is the association (i.e. the explanatory 
power) between the OPC and PAONCIL? The explanatory power - or the determination 
coefficient (R2) - determines by how many percent the variation in values of the OPC explains 
the variation in values of the PAONCIL. This can, in principle, vary between 0% and 100%.   
 
Following an administrative decision, the measurements per ward were used so that when the 
nursing care intensity points per nurse were 27, for example, the optimal nursing care 
intensity level in the ward could vary +/- 3.5 points, indicating that the optimal range would 
be between 23.5 – 30.5 nursing care intensity points per nurse per day. There will always be 
variation between days in terms of nursing care intensity points per nurse, and how much 
variation is acceptable is decided democratically by nursing managers. The decision is based 
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on practical management, since no scientific method by researchers has been found to do that.  
This nursing work assessment method was developed in Vaasa Central Hospital. Weighting 
coefficients were used at the beginning of the development work to place patients into 
different categories of nursing care intensity. At present, nursing care intensity points without 
coefficients are in use. (Rainio 1996, Rainio 1999, Fagerström et al.1999, Fagerström et al. 
2000b) In the RAFAELA system, each ward has its own optimal level of nursing care, which 
is estimated using the PAONCIL measure. This indicates a situation in which nurses assess 
that they have given the patients good quality care. Moreover, the significance of factors other 
than nursing care intensity for the workload experienced by nurses have been studied. Such 
other factors include, for example, conflicts in collaboration between employees. (Fagerström 
& Rainio 1999, Rainio 1999, Fagerström et al. 2000b). 
 
Details of the first development stage of the PAONCIL method are presented in Articles 2 
and 3. Nurses perform many tasks at the same time, and these activities cannot be measured 
with engineered time and motion studies; the timing of individual tasks does not adequately 
measure professional nursing care. Rougher measurements are more suited to the 
multidimensional nature of nursing. (Flarey 1990:43) The significance of assessing the 
sufficiency of nursing staff by nurses in patient care should not be underestimated (De Groot 
1989a:33). The PAONCIL method is based on the assessment of nursing staff evaluations, 
and the utilisation of these with sufficiently wide statistical data. 
2.4.6. The validity and reliability of RAFAELA 
 
The validity of the OPC instrument has been tested several times, and with good results. 
Already at the outset of the development work, the realisation was made that the OPC could 
adjust to the age, gender, number and turnover of patients. Variation between days of the 
week did not affect the connection between OPC and PAONCIL, nor did the total experience 
or the educational background of the nurses. Furthermore, the validity was later confirmed 
statistically. (Rauhala 1997, Rauhala 1998) The content validity of the Oulu Patient 
Classification (OPC) was tested by 122 expert nurses during the year 1998 (Fagerström 
2000). The content validity was also tested by 75 patients (Fagerström et al. 1999). Those 
studies showed that the OPC instrument should be supplemented by a caring perspective and 
some details made more precise.  
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The construct and criterion validity has been analyzed using statistical methods, and the 
PAONCIL method has been used as a ‘golden standard’ (Fagerström et al. 2000a,b). The 
validity of the PAONCIL method was tested using methodological triangulation, and its 
content validity (+3 to -3 scale with the guidelines) was tested by panels of 124 expert nurses 
using a questionnaire, and seven focus groups consisting of 29 nurses in total. The nurses 
assessed the extent to which the seven levels of nursing workload corresponded to their 
experience of nursing care intensity levels. The PAONCIL method handbook was judged to 
be generally applicable. (Fagerström et al. 2002)  
 
Rauhala & Fagerström (2004) conducted further research into the credibility and feasibility of 
the PAONCIL method. The study design was based on the results of analyses of optimal 
nursing care intensity from 61 wards in eight Finnish hospitals over the period 1997-2001. 
The minimum requirements for determining reliable optimal nursing care intensity were when 
the PAONCIL response rate was above 70%, the period of examination at least 3-4 weeks, the 
mean PAONCIL value below 0.65 and the explanatory power above 25 percent.  
The RAFAELA system was tested nationally using material from seven hospitals during the 
years 2000-2001. The study examined the state of Finnish nursing and benchmarking data 
using the RAFAELA system. In the study, it was noted that several wards had a nursing care 
intensity ratio above the optimal area during approximately 40-50% of days, and below the 
lowest limit during 10-20% of days. There were differences between specialities. The nursing 
care intensity in the paediatric wards, for example, was above the optimal area during 25% of 
days and below the optimal area during 50% of days. (Fagerström & Rauhala 2001, 
Fagerström & Rauhala 2003) The benchmarking of nursing has remained a practice.  
The Association of Finnish Local and Regional Authorities (Kuntaliitto) administers the use 
of the RAFAELA system, as well as its use in national nursing care intensity benchmarking. 
There are certain criteria which wards must fulfil in order to participate in this benchmarking 
analysis every year. In formal training for personnel, for example, the system has to be in use 
for at least six months and the inter-rater reliability of OPC must be at least seventy per cent. 
(Rauhala & Fagerström 2007) Enough attention should be paid to measuring and ensuring the 
reliability of classification systems so that the measures can function as objectively as 
possible and that the measurements generate information to solve the issues they were 
introduced to solve (Procter 1992). Data regarding nursing care intensity and optimal nursing 
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care intensity, staff costs, the structure of human resources, and the organisation of nursing 
are gathered into a comparison data bi-annually and received by hospitals using RAFAELA.  
2.5. Productivity and management of hospitals 
2.5.1. Productivity in a Taylorian framework  
 
In the rhetoric of health management science, the relationship between productivity and the 
patient classification system can be examined from the viewpoint of Taylor’s Scientific 
Management Principles. This viewpoint has been selected as the frame of reference of this 
study, to represent classic, industrial thinking on how to study the productivity of work. This 
viewpoint has not typically been used in the study of nursing in a hospital environment. In his 
book, Taylor (1911:66-82, 106-132) discusses measuring and organising work in relation to 
staff resources and considers the types of analyses and measurements that are required to 
reach an optimal situation. Taylor (1911:66-79) also highlights the allocation of staff: there 
should be an optimal number of workers, not too few and not too many, in relation to the 
amount of work. He emphasizes, for example, the allocation of the right person for a certain 
task (expertise, special skills), in other words, considering the content-related, non-material 
aspects of work in addition to measured information (Taylor 1911:43, 48). When examining 
this aspect, it must be noted that data received from a patient classification system does not 
describe the right allocation of experts, but quantifies the ratio between inputs and outputs in 
nursing, in other words, information on productivity and the amount of work accordant with 
the need for patient care. The right allocation of nursing expertise is a quality factor that must 
be determined by the manager.  
 
Taylor (1911:30-31, 108-112, 66-83, 1903) emphasized that inputs, or resources, should be 
used economically and sensibly. It is in the interest of both the employer and employee that 
work is allocated and organised properly; thus productivity can be increased. According to his 
principles, the development of work included a pay rise as an incentive if productivity and 
efficiency were increased. According to Taylorian ideas, however, staff should not be 
exhausted and unreasonably burdened, rather an optimal situation should be aimed at.  
 
An incentive can be the offer of a bonus after good performance (Taylor 1903:175). Taylor 
(1903:186,189) felt that every worker’s motivation should be stimulated by paying him/her 
according to his/her individual worth. An employee should have space for individual, internal 
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enterprise in his/her work. In Finnish nursing, financial incentives have not been strongly 
used in association with productivity. Current incentive systems used by municipalities and 
federations of municipalities in terms of staff policy are personal bonuses, incentive 
payments, language bonuses, bonuses for service in remote areas, and in some hospitals, an 
applied merit pay system (see KVTES, Kunnallinen Virka- ja Työehtosopimus). The salaries 
of all municipal workers are centrally bargained for by trade unions and The Commission for 
Local Authority Employers (Kunnallinen työmarkkinalaitos). There are opportunities, to 
some extent, to make local contracts, but the effect of these on salaries is marginal. In 
international comparison, Finland manages to produce an above-average level of some key 
inputs to its health system, partly because the salaries of the staff are below those in other 
European countries. The Finnish health care system does not offer any strong financial 
incentive to staff to increase productivity. (OEDC 2005: 30, 37, 67-68) Salary differences 
based on professional skills and experience are marginal in nursing.  
2.5.2. Productivity in an economic framework 
 
Societal resources are always limited. According to administrative choice, one option is 
chosen which entails the same costs but different values. Efficiency means making a choice 
by which it is possible to achieve a maximal result in a given situation. (Simon 1997) 
According to Simon (1997:256-262), efficiency is the relationship between what has been 
achieved and what should have been achieved. Taylor (1911: 14-15, 32, 35-37, 1903) places 
emphasis on a feeling of togetherness and the common targets for work among employees, 
and on supervisors, who should find a common interest and motivation for employees in order 
to increase the productivity of work. Supervisors should help steer an employee towards 
better productivity and thereby towards a better salary through measuring, scheduling, 
organising, and training and with work tools and analyses. Thus, a common interest can be 
found by developing the organisation of work. An agreement on the direction of activities 
should be made between manager and an experienced worker, in other words, the manager 
should create leadership together with his/her staff through two-way communication (Vuori 
2005b:52; Taylor 1903) and by using the accumulated knowledge and intellectual resources 
of a team to develop ‘best-together-practices’ (Moss 1999). Taylor (1911:133, 1903) 
emphasizes that it is the manager’s task to use scientific methods to increase productivity, and 
states that incomplete information is better than no information at all.  
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In the RAFAELA system, by using the optimal levels of nursing care intensity, the attempt is 
made to take the optimal workload situation into consideration with regard to the employees 
(nurses) and those needing care (patients), thereby enabling a situation in which good 
opportunities for quality care can be organised through the planning of the work. According 
to Simon (1997:256-262), peace to work, the possibility to do one’s work well, is not a 
neutral element in terms of values. In terms of staff, human factors such as salaries or 
financial incentives, social aspects of work, and equal staff and incentive policies also have an 
effect on the pursuit of efficiency (Simon 1997:256-262). It is difficult to assess efficiency 
that has been achieved as a result of management decisions if the results are not observed and 
measured. The amount of production must be known, even if only in approximate terms. The 
effect of allocating resources is often done without any concrete basis for decision-making, 
which, however, would be useful in terms of production.  (Simon 1997: 264-265) Assessing 
productivity and efficiency in concrete terms requires unified, comprehensive measures, 
which take into consideration the inputs and the outputs from the viewpoint of total 
efficiency. However, the measure cannot be more comprehensive than the available statistical 
data allows (Vakkuri 1998:29, 108-200). When the aim is for efficient nursing and the 
optimization of productivity, on the basis of this discussion, it is necessary to use several 
measures, since, in the evaluation of production, the use of just one measure always has its 
limitations.  
 
It is characteristic of economic science to draw conclusions based on existing limited 
resources, and based on this, the aim of production is to choose the best alternative from a 
limited number of possibilities through rational problem-solving. Making a choice inevitably 
leads to a situation in which, when one option is chosen, something is also lost. In order to 
achieve targets, the use of existing resources can be intensified and/or the selection of means 
increased, or the target level lowered. In all cases, the means are limited in terms of the 
targets. (Vakkuri 1998:51-52) Allocating nursing staff requires the management to make 
choices and decisions. The number of nurses is planned, and reaching efficiency requires the 
active use of existing resources, which includes, when necessary, moving nurses between 
nursing units, because a trained nurse as an extra resource is better than no nurse at all.   
 
An efficient organisation does not waste, but rather makes optimal use of its resources. Data 
received from a patient classification system provides the opportunity to assess the efficiency 
of nursing. Efficiency-related thinking can easily become dichotomist, polarizing that there 
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are either efficient or inefficient units, in other words, either the optimal use of or wasting 
resources. Measuring efficiency as the optimal level of using resources includes various 
restrictions. Efficiency measurements limit attention only to measurable factors. The 
measuring time is usually short, whereas the resources of an organisation may have been 
planned in terms of the longer-term development of production. (Vakkuri 1998: 53-55, 108-
200) Planned duty rotas in nursing make the implementation of operative management more 
difficult, but strategic planning is about the longer-term management of production.  
 
Lillrank’s and Parvinen’s (Lillrank 2003, Lillrank & Parvinen 2004) ideas about industrial 
management with regard to, for example, increasing the efficiency of hospital organisations 
and controlling costs, have gained ground in Finnish health care. In their research, Peltokorpi 
et al. (2004, Lillrank 2003) state that time is a significant factor. They emphasize the use of a 
sufficiently extensive measure (such as the Balanced Scorecard), from which data can be 
gathered and used to control and follow different sectors of the organisation as a whole. 
According to their research, care cannot be optimized only from the viewpoint of the 
municipality, because that could lead to extra costs for the patient, the Social Insurance 
Institution of Finland (Kela), and the employer (the social perspective). 
 
In the discourse on health care, Lillrank (2003) raises the significance of time as a major cost 
factor, in other words, the actual costs of an ‘ongoing’ patient. The amount of time spent on 
using resources has a clear connection with productivity. If time becomes a competitive 
factor, the attention of professionals will be on the patient’s time instead of their own. In other 
words, the focus turns to the full use of resources instead of the progress of an individual 
commission. (Lillrank 2003) In the examination of the productivity of nursing using the 
RAFAELA system, the focus is on maximizing the use of one production resource, in which 
the efficacy of the individual production resource’s use of time is measured. This type of 
industrial management thinking differs from Taylorian thinking, in that health care usually 
sees time and time-related measurements,  turnaround time, for example, from the viewpoints 
of the patient or client, whereas in his study, Taylor focuses on the optimal performance of a 
task and thus on reaching a higher level of productivity. Nevertheless, the significance of time 
as something that uses up scarce resources remains the same.  
 
According to Lillrank & Parvinen (2004), resources should be allocated and organised 
through the use of guiding information according to the process-centred operational models 
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used in industry. Functional organisations, such as hospitals of a high professional level, are 
often inefficient regarding interfaces. This means that problems occur in the collaboration 
between several functions, resulting in a delay in or slowing down of the starting of a process. 
Vuori (2001:171, 174) and Lillrank (2003) both present the view that increasing the amount 
of resources in an ill-functioning organisation does not solve problems, but instead that the 
way to organisational innovation comes through the questioning and resolving of established 
ways of working. By changing ways of production and combining existing resources in 
different ways (technical efficiency), more health care services could be provided without 
adding costs, in other words, productivity would be increased (Sintonen & Pekurinen 
2006:198).  
 
From the viewpoint of health economics, in management, the use of patient classification 
systems has exactly this aim in mind. This means that the number of nurses is not necessarily 
increased, but information gathered through patient classification systems is used to examine 
the situation in different wards at the hospital level and, for example, whether staff resources 
could be allocated more efficiently by moving nurses. Examining and considering the changes 
in production methods may require a BSC-type of strategic metrics, which would provide a 
better view of how a hospital functions as a whole. 
 
The RAFAELA system provides nursing managers with the possibility to allocate nurses in 
an innovative way, irrespective of traditions. The work in special health care is constantly 
changing, and in the future, the production process should be able to make plans in view of 
patient care needs. The RAFAELA system provides information on, for example, care needs 
for specific diagnostic patient groups over certain care periods, in which case, innovative 
planning is supported by productivity-related material.  
 
The objective should be to maximize efficiency, in other words, it is not worth maximizing 
productivity before the most effective services have been chosen. Thus, the demand for 
services will also decrease. (Sintonen & Pekurinen 2006:198) This study examines the 
activities of a manager from the viewpoint of productivity, that is, the effect that the right 
allocation of resources, or efficient management, has on productivity, and also on staff and 
patients. From a health economics perspective, the study of the RAFAELA system is limited 
to the study of one resource and one production factor; staff, and its optimal allocation. The 
study examines productivity and the allocation of staff carried out by the manager based on 
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data gathered from a patient classification system. The dimension of health benefit, 
effectiveness, is not reached by measuring nursing care intensity.  
2.5.3. Nursing productivity 
 
Cost containment pressures have led to an increased interest in nursing productivity, as 
nursing costs are the largest single category of costs in hospital environments. It is important 
to assess how attempts to improve productivity affect patient outcomes and the quality of 
nursing care. The productivity of nursing should be examined not only as achieving 
efficiency, but by linking it to the assessment of effectiveness. Effectiveness refers to patient 
safety, excellence of care, patient satisfaction and patient outcomes such as improved health 
status. Other output indicators are employee morale, job satisfaction, retention, absenteeism, 
turn-over; in other words, well-being indicators among personnel. (Edwardson 1985) 
 
Nursing requires a mix of staff; the time of registered nurses is too valuable to be used for 
simple tasks not directly related to patients. More research should be carried out to discover 
which staff-mix ratio is optimal and which staff-mix ratio ensures quality of patient care. 
(Eastaugh 2002) Adams and Bond (2003b) mention that there must be an adequate number of 
nurses instead of a richer clinical grade mix. 
 
Partanen’s (2002:41) dissertation highlights the viewpoint of productivity in the time use of 
nursing staff. She introduces a research model in which the working hours of nursing are 
divided by the number of care days in different divisions over five years. Working hours of 
nursing per care day in 2001 were 5.96 in the conservative, 9.06 in the operational, and 7.02 
in the psychiatric division. In her dissertation, Partanen (2002) discusses the parameters of 
nursing, although the measures in question could also be called productivity indicators, which 
enable the assessment of nursing productivity, while taking other measurements into 
consideration.  
 
Rischbieth (2006, see also Edwardson 1985) emphasises the importance of the skilled nurse, 
and this approach requires further discussion in nursing management. She assumes that there 
is a link between staffing decisions, patient safety and risk in the intensive care unit. She 
highlights the need for a multifactor skill-matching method and a staffing decision support 
system instead of considering nursing purely with numeric endpoints. The same nurse may be 
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an expert in one special field, but a novice in another. This perspective of specific nursing 
workforce resource indicators, showing the relevant specialist nursing knowledge and skills, 
should be considered together with numeric resource allocation. The abilities or skills of 
nurses may affect patient outcomes. Experienced workers perform differently to novices and 
use less energy in manual tasks (Häkkänen et al. 2001). This raises the question in research 
into nursing productivity of the extent to which it is possible to consider nursing knowledge. 
Do expert nurses increase the productivity of a hospital? 
 
Hall (2003) would like to pay more attention to the productivity of nursing from an 
organisational viewpoint. According to her, professional nursing knowledge and intellectual 
capital, as well as factors such as organisational trust and commitment, affect nursing 
productivity and should be measured with more sophisticated tools. Nursing knowledge 
indicators include, for example, education, experience, career planning and development, 
autonomy and job satisfaction. The nursing productivity indicators in Hall’s study are nursing 
costs, turnover, absenteeism, orientation costs, and education costs measured by the 
percentage of staff hours utilized. In her study, patient-related measures are nursing errors 
related to patient safety and patient satisfaction.  
 
The relationship between care delivery models and nursing productivity should be more 
widely studied multi-institutionally. In research into nursing productivity, difficulties arise in 
comparing the findings of different studies because their variables vary according the purpose 
of the analysis. Managers are interested in nursing productivity benchmarking data in order to 
discover the highest performers. This is why clear definitions should be made using 
productivity variables. The validity and reliability of the data should also be ensured. 
(Holcomb et al. 2002)  
2.5.4. Management and the optimal productivity of nursing for staff  
 
It seems likely that nurses’ short spells of absence are an expression of a disturbed 
relationship between the personnel and the organisation in which they work, and are linked 
with stress, even when the nurses have a high level of job satisfaction. Stress seems to be a 
problem for the profession and professional situations in general, and is not limited to just 
individual nurses. (Menzies 1960b:9) Workplace stress has a great impact on health and 
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productivity (Collins 2006). The productivity level of nursing is correlated with staff 
satisfaction (Fitzpatrick 2002). 
 
Sick leave is strongly associated with health problems (Bourbonnais et al. 1992a,b). 
Medically certified, long periods of sick leave can be used as a global measure of health 
differentials between employees. Employees taking a long sick leave on average more than 
once in two years had a mortality rate two to five times greater than other employees without 
such a background. (Kivimäki et al. 2003b) Work overload increased sickness absence among 
nursing managers (Kivimäki et al. 2001a). Senior hospital managers suffered stress, as did 
consultants and general practitioners (Caplan 1994). The success of multiprofessional 
teamwork seems to be essential to well-being in hospital professions (Kivimäki et al. 2001a, 
Mäkinen et al. 2003a,b). Long sick leaves and the total number of sick days were the 
strongest predictors of disability retirement in one study of Finnish municipal employees from 
10 towns, comprising a total of 46, 569 full-time employees (Kivimäki et al. 2004). Research 
carried out with the same data proved that high rates of sick leave are associated with 
increased mortality (Vahtera et al. 2004).  
 
Downsizing represents a health risk for employees and may also affect performance. 
Downsizing can increase or decrease effort and productivity, and therefore, more research on 
their interrelation is needed. (Vahtera et al. 1997) Nurses’ sick leave is associated with 
workload consequent on nurse-patient ratio and the patients’ duration of hospital stay. Full-
time permanent nurses were absent more often than part-time ones. (Bourbonnais et al. 
1992a,b)  
 
 Two studies (Cooper & Mitchell 1990, Harris 1989) identified situations which senior nurses 
perceived to be stressful: 1) difficulties in managing the workload; 2) a lack of involvement in 
decision-making and lack of support and poor communication; 3) dealing with patients and 
relatives; 4) home-work conflict, and 5) confidence and competence in one’s role. More 
effective management of existing resources is needed. In targeting optimum staffing levels, 
the amount and quality of staff must be taken into consideration, as well as patient needs and 
the changing demands of the total workload (see also Vuori & Siltala 2005:163). Efficiency 
and quality issues are both important and interrelated. Efficiency could be increased by 
supporting and training nurses in their managerial skills and decision-making in their work. 
(see also Honkalampi et al. 2004:3291) 
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Decision-making based on facts and statistical information, in which resources are seen in 
relation to outputs, should be examined from the viewpoint of fair management. A situation in 
which additional resources are given to a unit whose ‘voice is heard’ the most in discussions 
cannot be called fair management. The allocation of staff resources should be as objective as 
possible and should be based on sufficiently extensive data and its analysis. Fairness in 
decision-making and accordant treatment decreases mental stress and the amount of sick leave 
among subordinates (Kivimäki et al. 2005,156, Elovainio et al. 2002). In addition, latitude in 
job decision-making is associated with organisational justice (Elovainio et al. 2004).  
 
From the organisation’s perspective, the unsuitable allocation of resources is a cost factor, 
which, from the management’s point of view, is not sensible. It is the role of the manager to 
optimize resources according to set targets in order to achieve results through a process that is 
as efficient as possible. A feeling that resources have been unfairly divided within an 
organisation burdens staff and drains staff resources. Low organisational justice predicted 
changes in minor psychiatric morbidity and self-reported health in a two-year follow-up 
(Kivimäki et al. 2003a), and mental health disorders were attributable to a lack of 
organisational justice and equity (Elovainio et al. 2003, Kivimäki et al. 2003b,c). Feelings of 
injustice easily lead to complaints, and mental energy amongst staff is wasted. This has a bad 
effect on efficiency and job satisfaction, but does not in itself lead to any changes. In terms of 
organising work, the amount of disorder increases both if the staff count is too small or too 
big. Organising work in the various nursing units of hospitals is a vital management skill in 
terms of productive and optimal activity, as many units have high patient volumes and high 
amounts of staff.  
 
The shortage of nurses in Finnish health care continually increases the pressure to allocate 
resources optimally. The lack of professional staff increasingly drives hospitals towards 
marketing and image-building in order to recruit professional staff. In the future, optimal 
levels of nursing care intensity may be an asset for recruitment, if the recruiting nursing units 
can guarantee that there is no risk of over-burdening work within a particular unit. Systems of 
patient classification have been created to aid management in situations in which it should be 
possible to allocate resources fairly, thus avoiding situations in which nurses in some wards 
are burdened with too much work, while another ward may have be over-staffed.  
 
 49
In their research on hospital personnel, Salminen et al. (2003) showed that psychological 
distress was not significantly related to injuries, but that workers with a low decision latitude, 
with low skill discretion, and highly monotonous work, numerous problems in interpersonal 
relationships or in conflicts in collaboration at work were related to injuries. Management and 
the organisation of work can have an essential role in the promotion of safety in hospitals.  
 
Rauhala et al. (2006) studied 877 nurses on 31 wards in five Finnish hospitals. If the workload 
among nurses exceeded the optimum level in RAFAELA, by about 15% or more, it could 
increase the risk of short-term self-certified and long-term sickness absences. If the optimal 
workload was exceeded by 30% or more, it increased the risk of self-certified sickness 
absence by 44% and medically certified sickness absence by 49%. This study identified the 
challenges for productivity research, because about 5-6% of the increased productivity 
resulting from nurses’ work overload is lost in increased periods of sick leave. To some 
degree, this result confirms Taylor’s (1903, 1911) ideas about employers and employees in 
cooperation, finding the best way to organize and conduct the work by scientific methods. 
 
2.5.5. Management and the optimal productivity of nursing for patients 
2.5.5.1. Patient safety in Finland 
 
In recent years, an increasing amount of attention has been paid to issues related to patient 
safety and quality control in the Finnish health care system (Mustajoki 2005, Mustajoki 2007, 
Ritmala-Castrén 2005, http://haipro.vtt.fi, http://www.potilasvakuutuskeskus.fi). In Finland, 
the rights of a patient are protected by several laws regulating health care. The most important 
of these are the Act on the Status and Rights of Patients (785/1992) and the Patient Injury Act 
(1986/585). Table 1, page 55, presents the types of data that are collected nationally regarding 
patient safety. Complaints related to the supervision of health care units comprise complaints 
made to the National Authority for Medico-legal Affairs (Terveydenhuollon 
oikeusturvakeskus, TEO), complaints made to provincial governments, cases handled by the 
Patient Insurance Centre, cases handled by the Finnish Pharmaceutical Insurance Pool, reports 
made to the National Agency for Medicines regarding medicines, adverse effects of medicines 
and incidents, and incident reports made through the HILMO system (care periods) to 
STAKES (Research and Development Centre for Welfare and Health). The number of cases 
 50
handled by the National Authority for Medico-legal Affairs (TEO), for example, has risen 
from 203 to 660 in 14 years (Snellman 2007, http://www.teo.fi). 
 
Recently the National Authority for Medico-legal Affairs (TEO) has requested information 
about the impact of resources on the quality of care as a part of the information required in 
handling these cases, since the Authority is now able to supervise the activity of a health care 
unit. The Haipro project was set up to develop a system of reporting harmful incidents. It is 
possible to register those circumstances (such as workload, time-related pressure and the 
quality and quantity of staff) that could have had an effect on the harmful incident. 
(http://haipro.vtt.fi) Thus, in the future it will be possible to obtain statistical information on 
the relation between harmful incidents and the situation regarding the optimal productivity of 
nursing staff. Previously, due to professional pride, the responses provided by nursing units 
denied the impact of scarce resources on the quality of care, but now hospitals are ready to 
admit that high numbers of patients in relation to too scarce resources may have an effect on 
care. (Holi 2007, see also Weissman et al. 2007)  
 
Table 1. Data related to the patient safety portal 
 
 
National Registers  
Reports made to the National Authority for Medico-legal Affairs 
Complaints made to provincial governments 
Cases handled by the Patient Insurance Centre 
Cases handled by the Finnish Pharmaceutical Insurance Pool 
Reports made to the National Agency for Medicines concerning 
medicines, adverse effects and other incidents  
HILMO incident reports  
Court cases  
Hospital Level Registers  
Complaints made to the Director of Medical Services 
Reports made to the patient ombudsman  
Hospital infections 
Registered injurious effects  
Adverse effects of medicines  
Measurements of patient satisfaction  
 
 
Measures of patient safety include complaints made to the Director of Medical Services, 
requests for clarification and contacts, hospital infection registers, and the analyses of the 
activities of hygiene nurses and patient ombudsmen. Guidelines regarding how issues related 
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to patient safety and assurance of the quality of care should be dealt with on a hospital level. 
Such solutions are organisation-specific. One potential model for this is a patient safety 
portal, which would be used to gather material on a hospital level from reports made by 
hygiene nurses and physicians, from hospital-specific material or patient ombudsmen, and 
reports regarding care incidents and adverse effects of medicines, in accordance with Table 1. 
This raises some fundamental questions, such as how issues related to patient safety are dealt 
with in the line organisation, and how managers regard these issues. (see Snellman 2007)  
 
At the hospital level, reports on patient safety would provide the opportunity to examine the 
connection between staff resourcing and patient safety, and also the issue of whether or not 
the overburdening of staff has an impact on patient safety issues. Theoretically, one might 
think that focusing only on increasing productivity and keeping staff working at the limits of 
their performance would, in time, lead to problems related to patient safety. This kind of 
research analysis would require the combination of nursing unit specific data regarding staff 
resources and patient safety in the same way as Rauhala et al. (2006) have done in their article 
on statistical analyses of staff sick leave data and RAFAELA data. As a new area of research, 
it would provide information on what is needed in the management of hospitals, or when 
resources are allocated into different nursing units so that safe patient care can be guaranteed. 
Of course, when taking this research viewpoint, it must be borne in mind that factors other 
than staff resources also cause eventual harmful incidents. In accordance with so-called 
systems thinking, the individual situations of staff members, the physical work environment, 
confusion within processes, etc. also have an effect on these issues. According to Snellman 
(2007), at least 5% of staff experience harmful incidents, to which haste and the increase in 
productivity pressures have contributed.  
 
When examining issues related to patient safety in a productivity figure (see, for example, 
page 25), the first question to be considered is what the significance of the manager’s actions 
is in an efficient or inefficient allocation of resources, in other words, how can we assess the 
importance of a manager’s activity in terms of patients? Secondly, with which of the 
measures listed earlier can we evaluate the impact of management on issues related to patients 
and patient safety? Thirdly do efficient management and the fair allocation of resources 
guarantee that the number of reports made into these registers will decrease? 
Correspondingly, if a manager does not allocate resources optimally and the management of 
an organisation is inefficient, will the number of these reports increase? Whatever the case 
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may be, management and how a manager utilizes resources can be said to have an impact on 
patient safety and patient satisfaction. Direct conclusions cannot be drawn on whether the 
sufficiency of staff resources is a central factor influencing these patient safety measures, 
without carrying out further research into the connections between these issues. Research 
concerning patient safety links discussion about productivity more closely with issues related 
to the quality of care and the need for effective allocation of resources. Closer study of these 
two dimensions of measurement creates a new research challenge, to which the National 
Authority for Medico-legal Affairs (TEO) has recently paid attention.  
2.5.5.2. Patient outcomes and nursing productivity 
 
In recent nursing studies, attention has been paid to the connection between workload and the 
results and safety of care (Winslow & Herman 2006, Winslow 2004). Shannon & French 
(2005) call for discussion on whether cost control and increasing productivity through staff 
reductions has lead to a human health crisis and whether it has had an impact on patient 
morbidity and mortality.  
 
The level of staffing by nurses is an incomplete measure of the quality of nursing, because 
other factors, such as the effective communication between professionals and a positive work 
environment, also influence patient outcomes. Registered nurses are important for the quality 
of care and patient outcomes. The number of hours provided by registered nurses had a 
positive effect on the length of stay, urinary tract infections, gastrointestinal bleeding, 
pneumonia, shock or cardiac arrest and failure-to-rescue. (Needleman et al. 2002) Aiken et al. 
(2002) examined the effects of patient-to-nurse ratios on risk-adjusted 30-day mortality (see 
also Knaus et al. 1986) and failure-to-rescue and on nurses’ experience of burnout and 
dissatisfaction. High patient-to-nurse ratios increased all these factors. Aiken et al. (1994, 
2001) and Knaus et al. (1986) studied the association between the 30-day mortality of patients 
and autonomy, control over practice and good relations, and teamwork between professionals. 
Positive work environments were associated with lower mortality among patients. Some 
features of magnet hospitals include higher ratios of registered nurses (RNs) to total nursing 
personnel and slightly higher nurse to patient ratios. Nurses in three countries reported the 
importance of a quality work environment (cf. Knaus et al.1986) and the adequacy of nurse 
staffing and its effects on patient safety and nursing outcomes. (Aiken et al. 2001)  The 
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highest quality of care requires dedicated professionals who have a high degree of 
involvement and mutual interaction (Knaus et al. 1986).   
 
Effective leadership, autonomy, and collaborative relationships have positive effects on 
organisational outcomes, such as nurse retention and satisfaction (Scott et al. 1999). Both 
nurse and patient outcomes are better in hospitals with these organisational characteristics 
(Aiken et al. 1998). Continuing research to demonstrate the relationship between organized 
nursing and measurable outcomes validates the centrality of nursing to the quality of patient 
care (Scott et al. 1999). Laschinger & Leiter (2006) analyzed data from a survey of hospital-
based nurses in Canada (N= 8597). In their research, the conditions of professional nursing 
practice were linked to burnout and patient safety outcomes. Nursing leadership played a 
fundamental role in the quality of work-life. Staffing adequacy directly affected emotional 
exhaustion. The results also suggest that patient safety outcomes are related to the quality of 
the nursing practice work environment. According to their study, staffing adequacy was a 
consequence of effective nursing leadership, which also resulted in collaborative relationships 
with physicians. The latter was a factor that also supported the greater involvement of nurses 
in unit governance. 
 
There are differences in risk-adjusted mortality and failure-to-rescue rates across hospitals 
with different registered nurse staffing ratios. Burnout and dissatisfaction predict the intention 
of nurses to leave the organisation within a year. Reducing the turnover of nurses and raising 
the level of retention reduces the costs of hospitals. Replacing the professional knowledge of 
a trained and experienced nurse requires the training and orientation of a new nurse, as well as 
time to acquire experience. Nurses make a significant contribution to surveillance, early 
detection, and timely interventions that save lives. (Aiken et al. 2002) Patient outcomes are 
better when nurses are able to render professional judgments about patient needs and to act on 
that basis. The greater the status nurses have, the more likely it is that they can use the full 
scope of their education and expertise. (Aiken et al. 1998) 
 
Data from 43,000 nurses from 711 hospitals in the United States, Canada, England, Scotland 
and Germany in 1998-1999 show that nurses report similar shortcomings in their work 
environments and the quality of hospital care. The core problems are in work design and 
workforce management. High proportions of RNs in all of the countries studied, with the 
exception of Germany, were dissatisfied with their jobs and experienced considerable job-
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related strain. Less than half of the nurses in each country reported that management in their 
hospitals was responsive to their concerns and provided opportunities to participate in 
decision-making. Nurses reported spending time on performing functions that did not call 
upon their professional training, skills and expertise, while important care activities were 
often left undone. Recent re-engineering and restructuring in hospitals emulates industrial 
models of productivity improvement and ignores the concerns of nurses. Nurses want more 
communication with management about the allocation of resources and the work 
environment, both of which are conducive to high-quality care. To retain a qualified nursing 
staff in a competitive labour market, hospitals will have to develop the same kind of personnel 
policies and benefits that other lines of business have. (Aiken et al. 2001)  
 
Aiken et al. (1994) studied whether hospitals that set a high institutional priority on nursing 
have a lower mortality rate than hospitals which are similar along other organisational 
dimensions but not as good in terms of practicing nursing. In their study, they showed that 
hospitals identified as effective from the standpoint of the organisation of nursing care are 
associated with a lower mortality of patients.  
 
One quality dimension in health care is patient satisfaction. The important factor in patient 
satisfaction is the interaction between the patient and the caregiver. (Padkil & Harwood 2005, 
Press 2004). Measures of patient satisfaction typically represent the success of patient-
physician and patient-nurse interaction instead of the quality of professional care. The 
RAFAELA system is able to assist the manager in allocating staff resources and thus improve 
patient satisfaction. However, as a measure, it is not able to capture directly the success of 
patient-nurse interaction.  
2.6. The pricing and development of a service product of inpatient care – the DRG 
system 
 
In Finland, nine out of 21 hospital districts and 15 out of 42 hospitals used Diagnosis-Related 
Groups (DRGs) in 2003, and about 30% of the expenditure on somatic specialist care was 
based on DRG payment (Häkkinen & Linna 2005). DRG consists of 495 groups based on the 
ICD-10 classification system (http://norddrg.kuntaliitto.fi). The goal of the DRG system is to 
simplify the product definitions used in hospital management. DRGs are based on hospital 
costs and the utilization of resources and the hospital’s product lines are defined in terms of 
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patient categories with different profiles of resource use and how much the severity of a 
patient’s illness affects resources and costs (Häkkinen & Linna 2005, Freeman et al. 1995). 
The proportional costs of care have been calculated for the DRG groups by using patient-
specific cost data gathered from hospitals in the hospital district of Helsinki and Uusimaa 
(HUS) (Häkkinen & Linna 2005). At present, central hospitals using the DRG system in 
Finland use the weighting coefficients of HUS (http://norddrg.kuntaliitto.fi). The DRG system 
is used mainly as a hospital management tool (Häkkinen & Linna 2005). 
 
Traditionally, the cost of one care day, divided into several categories, has been used as the 
basis for invoicing the special health care from the municipalities. One problematic aspect in 
the pricing of a care day has been variation in the level of complexity of care or that the care 
processes that have been carried out have not been entered into the system of pricing, only the 
number of days in a care period. (Junna 2004)  
 
The problems related to hospitals’ cost calculation (performance-, patient-, and product-
specific), pricing, and product development are well-known (Häkkinen & Linna 2005). In 
order to eliminate these problems and make comparison easier, the SATU project for 
standardising the development of service products of hospitals was started up in 2005. It is led 
by Efeko, a national actor, and is run by a nationwide group of experts. The goal of the 
project is to create a uniform method of development of service products for all hospital 
districts, so that in future, the prices of different service providers can be more easily 
compared. Other goals are to offer hospital districts guidance on reporting patient-specific 
costs, documenting practices of internal cost accounting of hospital districts, producing 
weighting coefficients specific to hospital districts in the DRG system, based on their own 
cost accounting, and analysing and comparing weighting coefficients in order to reach the 
national recommendation in terms of DRG weighting coefficients. (Aaltonen 2006)  
 
One problematic aspect in the comparison of prices among hospitals is the difference in 
internal cost accounting, because data regarding costs on which pricing is based is different in 
each hospital. DRG package prices differ between hospitals because service products are 
defined differently, and data regarding the costs that service products are based on also differ 
from each other. For example, the same DRG package in hospital A may comprise three care 
days, and in hospital B five days. Another problem in comparing prices is that if one of the 
DRGs  is a product, is the price of that DRG group based on, for example, the weighting 
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coefficients of HUS or the hospital’s own cost accounting? The range of the DRG product 
raises further problems, for example, how many care days or what cost should function as the 
cut-off point of the care period? A further challenge in terms of product development is the 
significance of exact documentation of diagnoses and procedures (Linna et al. 2006, Rauhala 
& Linna 2007). 
 
The United Kingdom has used 573 healthcare resource groups (HRGs), which are based on 
international diagnostic codes. The groups are organised according to the amount of health 
care resources a typical patient would consume in hospital. (Appleby & Thomas 2000) HRGs 
are an English version of DRGs (Boyle 2005). In the development of NHS services, the 
funding follows patients to their chosen hospital (Ham 2005). In 2000, the DRG system was 
introduced in Germany in the Statutory Health Insurance Reform Act. G-DRG cost weights 
are intended to cover medical treatment, nursing care, the provision of pharmaceuticals and 
therapeutic appliances, and other costs in the ward. (Schreyögg et al. 2005) 
2.6.1. DRG and the productivity database 
 
In Finland, The National Research and Development Centre for Welfare and Health 
(STAKES) maintains a national database on the productivity of hospitals. This database is 
based on information provided by the discharged patient record (HILMO) of hospitals. In 
addition to patient-specific inpatient care and outpatient care data, hospitals’ cost data per 
medical speciality is gathered in the database, in other words, the database includes 
information on care periods, as well as visits to the emergency unit and outpatient hospital 
visits. These performances form episodes which encompass the entire care process of a 
patient; all the periods of inpatient care, related outpatient hospital visits, procedures and 
other services performed in order to solve a health problem during one calendar year. 
Inpatient and day surgery care periods are grouped into NordDRG groups according to 
diagnoses and performed procedures. The material has been formed into databases for the 
purpose of both producer-specific and regional analysis. (Junnila et al. 2004) The database 
only relates to somatic special health care, because the DRG grouping does not describe 
psychiatric care very well (Linna & Häkkinen 2004:46, Linna et al. 2006). The Finnish 
benchmarking database still lacks a uniform national system for pricing hospital services and 
a quality dimension (OECD 2005:94,100). The operational environment of the RAFAELA 
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patient classification system is the same as that of the DRG system: the inpatient care of 
hospitals.  
 
A regional episode includes the care received by a patient in all the different hospitals, 
whereas the producer-specific episode refers to total care on the hospital level. When 
calculating productivity figures, different types of episodes have their own weighting 
coefficients. The total output of a speciality, for example, is calculated by multiplying the 
number of weighted episodes by the corresponding average unit costs, calculated from the 
total costs of a speciality. The development of the productivity of hospitals during the years 
1998 to 2002 has been estimated based on output and cost data. The productivity of hospitals 
has decreased during 2000-2002. In 2002, episodic productivity was 2.8 percent lower than in 
1998 and care period productivity -4.4 percent during the equivalent time. This decrease in 
productivity means that the number of inputs has been increased, but the number of outputs 
has not correspondingly increased. In comparison over time, DRG grouping is not able to take 
possible changes of nursing care intensity in patient care into consideration, in other words, 
the possible greater demands in the content of the service. Productivity research does not 
provide information on the effectiveness of care. Attaining this information should be an aim 
in order to be able to consider ways to increase allocative efficiency. (Linna & Häkkinen 
2004, see also Vakkuri 1998) 
2.6.2. DRG and nursing care intensity 
 
In the USA, development of costing out nursing services started when the DRG prospective 
payment system was implemented in 1983. The goal of costing out nursing services was to 
charge for patients’ nursing care requirements and to place nursing units on an equal footing 
with other revenue centres. The cost accounting of nursing services has been based on the 
information from the patient classification system, from which it is possible to obtain 
information about the used nursing resources and costs. The consumer or payer would pay for 
the services that were actually given during different days of the care period. Patients are 
individuals, whose needs differ and whose required amount of nursing care varies. (Stepura & 
Miller 1989, Flarey 1990) The problems central to patient classification 20 years ago 
concerned the fact that the PCSs in hospitals had not been adequately tested for reliability and 
validity, many different PCSs were used in hospitals (Edwardson & Giovannetti 1987), and 
Medicare’s prospective payment system paid for hospital admissions instead of hospital days. 
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Nursing intensity variation within each DRG over an entire stay could have provided more 
useful information on the variation in patient complexity. (Price & Lake 1988)  
 
At present, the development of patient-specific cost accounting is ongoing in Jyväskylä 
Central Hospital. The aim is to target the share of costs constituted by inpatient nursing by 
using patient-specific nursing care intensity points, measured once a day, gathered from the 
RAFAELA patient classification system. The price of a nursing care intensity point is 
calculated on the basis of the labour costs of nursing. When this cost data, as a part of the 
other cost data, has been gathered over a number of years, the aim is to calculate weighting 
coefficients for Jyväskylä Central Hospital in the DRG system. Preliminary experiences of 
using patient classification as an aid for patient-specific cost calculation have been positive.  
(Häyrynen 2006, Rytkönen 2007) In patient-specific cost accounting, indirect aspects of care 
should be taken into consideration so that costs accurately reflect all the activities the nurse 
performs for the patient. A definition of what is measured by PCS is needed before its 
implementation for cost allocation. (Phillips et al. 1992, Hughes 1999)  
 
The justification for using patient classification alongside DRG is that classifying only 
illnesses does not take into consideration the nursing resources used in patient care. The 
measurement of sickness does not necessarily reflect the nursing workload. (Williams et al. 
1993:537) Patients with the highest hospital bills do not necessarily receive the most nursing 
care, and the consumption of nursing resources is not directly correlated with the length of 
stay (Vaughan & MacLeod 1985). Patient-specific costs vary within a hospital. Cost 
accounting techniques should be taken into use in order to obtain information on how much 
nursing care actually costs (Ross 2004). In the USA, hospitals are not reimbursed according to 
nursing intensity in DRG groups, and the variability of nursing care is hidden. Nursing 
services should be introduced separately in the payment system based on actual costs (Knauf 
et al. 2006). In their study, Welton et al. (2006a,b) show that nursing intensity and costs vary 
significantly within nursing units, despite being billed as a fixed cost. Centres for Medicare 
and Medicaid Services are preparing to recalibrate the DRG system to be based not only on 
the diagnosis but on the severity of the illness (Keepnews 2006, Welton 2006a,b). Nursing is 
a business (Welton 2006a,b). The advantage of the RAFAELA PCS is that it enables the 
targeting of daily costs of nursing to care periods and separately for each DRG group. Welton 
et al. (2006a,c) and Keepnews (2006) called for this kind of classification system in order to 
improve billing systems.  
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Information that is not registered cannot be a ground for pricing (Häyrynen 2006). A patient 
classification system produces patient-specific data which can be linked to nursing resources, 
and thus to costs. Taking nursing care intensity into consideration in this way when adapting 
DRG weighting coefficients at the hospital level means that the real share of inpatient nursing 
can be targeted at patients, and thus the relevance of the hospital’s DRG weighting coefficient 
could be increased. Linna et al. (2006) mention that in cost efficiency comparisons between 
Finnish and Norwegian hospitals, the higher nursing care intensity of patients within DRG 
groups in the largest hospitals can cause inefficiency.  
 
The impact that the nursing care intensity of patients has on the cost of a care day, a care 
period or on a DRG group has yet to be investigated using extensive data, as this would 
require hospital level analysis of patient-specific cost calculation data, as well as data received 
through a patient classification system. As national development of patient-specific cost 
calculation and hospital-specific DRG weighting coefficients advances, this kind of research 
is becoming possible. Assessments can be made regarding the eventual benefits a patient 
classification system has as an indicator of nursing costs, as well as the relative impact of that 
information on other cost factors. The costs of hospital products are formed and determined in 
different ways, for example, in the case of a patient receiving difficult cytostatic care, one 
third of the cost factors may comprise nursing costs, one third cytostatic costs, and the 
remaining third other care-related cost factors. In the case of another service product, the 
proportions of different cost factors may be completely different, depending on the nature of 
the total inpatient care.  
 
Activity-based costing is one possibility to provide information about nursing activities, and 
allows for a more correct allocation of costs to resources. The assignment of resource costs is 
based on the actual time used by an activity. (McKeon 1996, Partanen 2002)  The DRG 
system does not describe the situation, resources, allocation or quality of nursing, and thus 
cost data received through RAFAELA PCS could have a complementary effect on DRG 
patient-specific cost accounting, without involving a demanding activity-based costing 
method. In terms of precise measurement, activity-based costing may be ill-suited to the 
measurement of the relationship between two individual personalities, a nurse and a patient, 
and is difficult to replicate in practical nursing.  
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Emphasizing only financial measures in a management system is insufficient (Kaplan & 
Norton 2001a, Fitzpatrick 2002). The measurements in the organisations should be used 
holistically in the light of broader priorities; one measurement is only a part of the functions, 
or areas in an organisation (Kaplan & Norton 2001b, Fitzpatrick 2002). Data gathered from 
the RAFAELA system can be used to analyse the situation and productivity of nursing, 
whereas the DRG system is used to analyse the specific costs and productivity of hospitals’ 
specialities. However, neither of the systems is able to describe the total situation, and in 
addition to data gathered from them, other measures must also be made in order to support 
management. It would be interesting to study whether the hospitals indicated as efficient and 
highly productive by the DRG comparative data were also rated as efficient when measured 
using the RAFAELA system.  
2.7. Nursing productivity and quality  
 
Quality of care and its indicators will be more valuable for health care organisations in the 
future (Metsämuuronen 2000). When examining the relation between productivity and 
quality, optimally allocated resources are a part of quality. According to the research results 
of Adams and Bond (2003a,b), an over-provision of nurses does not guarantee that nursing 
practices are more innovative, or that patients would benefit from extra resource allocation 
after a certain threshold. The RAFAELA system also facilitates the measuring of situations in 
which nurses have too much time and there is an over-resourcing of staff. The manager 
should be active in intervening in these situations, as patients do not seem to benefit from 
over-resourcing. From the patients’ viewpoint, the aim for optimal productivity seems to be 
the best. Management should pay equal attention to over- and under-resourcing.  
 
Ham (1999:1491) and Dixon (2000) emphasise the potential of hospital staff to deliver 
service improvements and to increase performance. The staff only need training, development 
and support to find their internal strengths. The staff should be seen as a solution. To improve 
performance and productivity, one should start from the perspective of patients, and good 
performance should be noted in improved clinical quality (Appleby & Thomas 2000, 
Williams et al. 1993:53, Holcomb et al. 2002) and not only in productivity (Dixon 2000).  
 
Five projects in a programme run by the St George’s Healthcare NHS Trust were used to 
explore the service efficiency, cost, quality of nursing, and the use of different staffing models 
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to improve job satisfaction and reduce cost. The programme included quality, workload and 
dependency, work-study skill mix, staffing above ward level and bank and agency staff 
projects. The indicators in the quality scorecard were: infection rates, pressure ulcer incidents, 
medication errors, falls, adverse incidents, environmental and hand hygiene audit, complaints, 
concerns raised by patient advice and liaison services, letters of thanks, good news returns, 
and uptake of integrated care pathway for terminally ill patients. (Mills & Walters 2006)   
 
Indicators of staffing, costs, patient outcomes and quality can be collected on a nursing report 
card to show managers better how to improve patient care practices and staffing (Lowe & 
Baker 1997). Measurements in staffing and the quality of patient care are linked with each 
other, and it may be assumed that successful resource allocation can affect quality. The 
patient classification system should be related to activities ensuring quality (De Groot 
1989b:29). Taylor’s (1903, 1911) time studies of scientific management in terms of 
productivity greatly emphasised speed and accuracy as quality factors and good performance. 
The limitations of time studies regarding the guarantee of the quality of work performance 
have not been the subject of more in-depth discussion in this work. In patient care, speed is 
hardly the main value of good work performance.  
 
Patient classification systems should be replaced by outcome-focused resource monitoring 
systems which are designed to monitor both clinical outcomes and resources. An outcome-
based resource management system ties critical nursing activity to outcomes and to the cost of 
care. The result is the most important, not the time used to reach it. (Finnigan et al. 1993)  
Patient outcomes are better when nurses are able to render professional judgments about 
patients’ needs and to act on the basis of them. The greater the status nurses have, the more 
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Figure 2.  Effective nursing management in inpatient care, indicators of nursing input, patient 
outcomes, and behaviour outcomes of nurses. This summary and factors are based on the 
literature review,  Paauwe (2004) and Paauwe and Farndale (2006). 
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This view is also supported by Shannon & French (2005), according to whom a law on 
minimum nurse-patient ratios in hospitals should be passed in the Canadian health care 
system. There has been similar discussion in Finland about minimum requirements regarding 
the quality and resourcing of geriatric care. Knowledge capital factors related to input 
concerning nurses, in other words, their level of education, work experience, supplementary 
training, and so on, also have an impact on good-quality care. These factors related to 
intellectual and knowledge capital deepen and enable good-quality care after a certain 
quantitative threshold. In allocating staff and moving nurses between nursing units according 
to patient care needs, it must be acknowledged that even an inexperienced nurse is better than 
no nurse at all. Thus, quantity is of importance in addition to quality. Based on the literature 
in this study, indicators of nursing input are education, experience, knowledge, intellectual 
capital, skills, expertise, professional training, judgement, and competence, as illustrated in 
Figure 2, page 62 . Using HRM activities, it is the responsibility of the manager to ensure that 
the right nurses in terms of the required professional knowledge are allocated to the right 
nursing unit in order to guarantee productivity.  
 
Research data (Adams & Bond 2003a,b) does not support the view that significant benefits 
could be brought to patient care by endlessly increasing the number of nurses.  After a certain 
threshold value, increasing nurses’ workloads and increasing productivity leads to nurses’ 
sick leave and, thus, to a decrease in nursing resources (Rauhala et al. 2006). In the 
RAFAELA system, an equivalent optimal level of  +/- 15% has been set. The nursing care 
intensity per nurse figure should fall between the limits of that interval in order for the nursing 
resources to be sufficient in terms of the need for patient care (Fagerström et al. 2000a,b). A 
patient classification system takes into consideration the amount of work in a patient-specific 
classification (OPC), but the professional knowledge of nurses is a constant in these systems. 
In terms of management and the productivity of nursing, it is essential to use measures to find 
the optimal levels of good-quality care and corresponding resources. Nursing productivity is 
closely related to efficiency, quality of care, or safety of care (Shannon & French 2005), and 
the provided services (Rhoads et al. 2006). Increasing productivity and the quality of care can 
be enhanced through management with factors related to the intellectual and knowledge 
capital of nurses. Hospitals are dependent on knowledge and resources, and their performance 
depends on motivated, knowledgeable and well-resourced employees (Shannon & French 
2005). The quality of staff or the professional skills of staff have an effect on patient care and 
the required nursing resources (De Groot 1994a,b). 
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The significance of human resource management to performance is discussed by Boselie et al. 
(1998:5-10), Paauwe and Farndale (2006:99), and (Paauwe 2004:73-77, 210). Human 
resource management activities and their success have a positive effect on HRM outcomes 
(cf. nursing behaviour outcomes, Fig. 2, page 62) and through this, on the measures of an 
organisation’s performance in which patient satisfaction and productivity, for example, are 
indicators (cf. patient safety and patient outcomes, Fig. 2, page 62). The views of these 
researchers have been applied to the frame of reference regarding nursing productivity (Fig. 2, 
page 62) and to the question of how the impacts of the manager’s successful allocation on 
performance, productivity, the well-being of patients and nurses, and the entire hospital 
organisation can be evaluated.  
 
The human resource activities in management that ensure a qualitative work environment are 
recruitment and selection, human resource planning, rewards, participation, decentralization, 
training, internal promotion, autonomy, formal procedures, coaching, information sharing, 
and employment security (Paauwe 2004:73-77, 210). Human resource management has an 
impact on the well-being of nurses and nursing behaviour outcomes, as well as on the so-
called input factors of nursing, as illustrated in Figure 2, page 62. A manager’s success in the 
optimal allocation of nurses and achieving productivity may be seen in such behaviour 
outcome indicators of the nursing staff as trust, commitment, absenteeism, presence, sick 
leave, turnover, retention, burnout, (dis)satisfaction, effort, motivation, involvement, loyalty, 
dedication, flexibility, co-operation, and morale distress. These factors are based on the 
literature review in this thesis. 
 
Patient safety and patient outcome indicators affecting the results of good care based on the 
literature discussed in this study are listed in Figure. 2, page 62. Well-allocated nursing 
resources and the quality of the working environment have an impact on patient satisfaction, 
the success of a care process, the efficiency of care, risk-adjusted mortality, failure-to-rescue 
rates, the length of stay, infections, upper gastrointestinal bleedings, rates of pneumonia, and 
shock and cardiac arrest (Needleman et al. 2002, Aiken et al. 2002, Aiken et al. 1994, Aiken 
et al. 2001, Knaus et al. 1986, Needleman et al. 2006, Tourangeau et al. 2002, Eastbrooks et 
al. 2005, Taunton et al. 1994, Hartz et al. 1989, Appendix 2). The literature discussed 
supports the view that the factors presented in Figure 2, page 62, affect each other, and this 
can be influenced by effective management.  
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Guaranteeing the optimal productivity of nursing brings positive effects to the hospital 
organisation, which can be seen as reaching targets, the well-being of nurses, and good patient 
care and processes. These, in turn, create a positive image for the organisation, which makes 
it easier to recruit new staff. The quality of the work environment has an effect on the entire 
productivity process and particularly on nursing input. The quality of the work environment is 
created by the manager and can be seen as the activities of workforce management, effective 
leadership, work design, autonomy, collaborative relationships and effective communication 
between professionals (team work), social climate, control over practices, adequacy of 
staffing, empowered workplace, justice (equity), latitude, patient-focused work allocation, and 
permanent job contracts (Fig. 2, page 62). These factors are based on the literature, which is 






3. PURPOSE OF THE STUDY AND STUDY QUESTIONS 
 
The subject of the research is the RAFAELA patient classification system and its 
development and significance in nursing management, optimal allocation and productivity in 
general wards in Finnish central hospitals. Are nursing managers sufficiently interested in real 
data, or is management more influenced by subjective experiences and empirical information 
rather than objective, measurable and verified data (Vuori 2001)? In addition, Vuori 
(2001:172,174) mentions that adding resources does not guarantee that they are used 
purposefully. Managers should learn how to interpret data and evaluations in order to make 






1) How can the RAFAELA patient classification system support the human resource 
management of nursing, nursing productivity, and cost accounting, pricing and development 
of service product of special health care?  (Articles 1, 2 and 3) 
 
2) How does the new method of measuring work, the PAONCIL, work in practice in nursing? 
(Articles 2 and 3) 
 
3) How have nursing managers used the RAFAELA patient classification system in human 
resource management? (Article 4 and the utilisation questionnaire) 
 
The article part of the dissertation comprises four articles and a utilisation questionnaire 
targeted at nursing managers. The research material was used to examine the utilisation of the 





4. METHODOLOGY, DATA AND ANALYSIS 
 
In this chapter, the focus is on the methodological issues of the study. The chapter begins by 
delineating the study context, which is the development of the RAFAELA patient 
classification system.  
 
4.1. Data and collecting methods 
 
Article 1 provided a theoretical review of the use of patient classification systems as a basis 
for the development of service products and pricing special health care services. Based on 
international literature, the article presents a test of how a theoretical model of taking nursing 
into consideration in the cost accounting of hospitals could work with the aid of a patient 
classification system. Opportunities afforded by the OPC are applied in the example.  
 
Article 2 introduced a new alternative method for measuring the work of nurses. As patient 
classifications according to the OPC do not result in a prediction of necessary staff resources, 
the development of a new method ‘PAONCIL’ (Professional Assessment of Nursing Care 
Intensity) began as an alternative to classical time studies. The aim was to present the 
theoretical principles of  PAONCIL, the development process on which the method was 
based, and the results of the pilot study. This study presents the productivity measurement of 
nursing, that is the total nursing care intensity scores for a day were divided by the number of 
nurses, and how, on the basis of the PAONCIL measurement, it is possible to gauge existing 
staff resources as minimal, optimal or maximal. The PAONCIL scale (from -3 to +3) was 
tested in two wards in May 1996. The data comprised 90 PAONCIL forms from nurses on a 
gynaecological ward and 79 forms from nurses in internal medicine and nursing care intensity 
scores (from the OPC) for the same period of time.  
 
Article 3 presented data gathered from 8 wards using the PAONCIL measure and examines 
how information about the optimal level of nursing care intensity of a ward can be obtained 
through more extensive data. The data gathered provided an idea of the feasibility of the 
method in the varies speciality wards in a hospital. The period of investigation comprised 
about 3 months for each ward between October 1996 and February 1997. The study 
comprised 8 wards, and the nurses (N = 148) working in these wards provided a total of 8, 
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458 professional assessments of optimal nursing care intensity levels (the data for material I). 
During the period of investigation, the data was gathered from patient classification by the 
OPC. The OPC data consisted of all patient classifications made daily (N = 19 324 patient 
classifications) by the nurses (the data for material II). The average daily nursing care 
intensity scores per nurse on different wards varied between 1.73 and 4.79, expressed using 
coefficient points. 
 
The material for this study in Article 4 was received from one of the central hospitals.  The 
study data was collected from 12 general wards from 2000 and 2001, excluding psychiatric 
care. The RAFAELA system was used to calculate the nursing care intensity points of the 
days registered in the system. The cost of one nursing care intensity point was calculated by 
dividing the total cost of nursing by nursing care intensity points per ward during a year. The 
workload variation within the optimal range is indicated by the RAFAELA system. In other 
words, the days above and below the optimum have been converted into numbers of nurses 
and Euros using of nursing costs, or what is saved or lost by a manager when the allocation of 
nursing resources has not been successful. The measured days were 3,914 in 2000 and 4,203 
in 2001, respectively. 
 
The utilisation questionnaire material reported on in the conclusion of this study was gathered 
in the winter of 2004-2005 from the directors of nursing, nursing managers, and head nurses 
of four central hospitals using RAFAELA. The questionnaire was sent to 94 managers, of 
whom 63 responded. The questionnaire was also conducted with the nursing managers of two 
university hospitals (62 forms sent, 19 respondents), but that material was not used in this 
analysis because the RAFAELA system was not in use in the entire hospital, only in 
individual wards, and one of the hospitals only used the OPC measure. In addition to 
gathering background information, the questionnaire also addressed the issue of how useable 
and functional the nursing managers felt the system was, and how they had made use of it in 
terms of managing their own areas of responsibility.  
 
The regular following of reliability factors was mapped out using a questionnaire for nursing 
managers (63 respondents) during the winter of 2004-2005. Comparable classifications were 
made in four central hospitals once or twice a year. The unanimity percentage of the 
comparable classifications was, on average, fairly even, between 70% and 80%, in all four 
central hospitals. The latest comparable classification measurement was carried out in recent 
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years in all of the central hospitals. Assessments of the classification guidelines (validity) 
were carried out generally once a year or less often.  
The RAFAELA system had been in use in all the central hospitals studied for several years. 
The respondents represented nine different specialities and 2,078 beds. Of the respondents, 
82.5% (52 respondents) had also taken part in the Finnhoitoisuus project during 2000–2001. 
RAFAELA had been introduced between 1994 and 2004. Of the respondents, 92% (58 
respondents) classified the patients in the OPC patient classification system once a day. 
4.2. Data analysis methods 
 
The methods of analysis of the research material are presented in the following chapters. 
 
Issues related to financial management were examined in Article 1 based on a theoretical 
calculation model, in the light of the allocation and costs of resources in Article 4, and based 
on information presented in the conclusions gathered through the analysis of the 
questionnaires targeted at nursing managers.  
 
The first article presented the equation model based on the use of patient classification, which 
allows differences related to nursing care intensity between patient groups to be identified, 
and thus enables the calculation of a weighted figure for the workload according to nursing 
care intensity within the chosen patient groups. In the model, patients are grouped either 
according to the reason for ward care or diagnosis. Once the average nursing care intensity 
value of each patient has been calculated, the total is calculated for the patient group and then 
divided by the number of patients in the group and this constitutes figure A in the equation. 
Correspondingly, the average care period of the same patient group is calculated and defined 
as B. Using these calculations, the average unit for the ‘workload’ of this patient group A* B 
= C is reached. The equation works in practice if it is used to cost services by individual 
patient with DRG or by volume of required personnel.  
 
Article 4 examined how the resourcing of nursing has succeeded in different wards in the 
light of nursing costs and the savings or losses that have been made in staff resources and 
costs during two years. The utilisation questionnaire observes how nursing managers assess 
the usability of RAFAELA in the cost accounting, pricing and development of the service 
products of nursing. 
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Article 2 presented a pilot study of the new PAONCIL method to measure the optimal level of 
nursing workload. Simple linear regression analysis was chosen as the statistical method in 
order to establish the extent to which the nursing care intensity per nurse, obtained using the 
OPC, explains the nurses’ professional assessment of nursing care intensity during a work 
shift. With the aid of multiple regression analysis, it was possible to discover other variables 
which may provide independent partial explanation of the PAONCIL variable values. In the 
first stage of the development of the PAONCIL, it was estimated that about two months’ 
worth of material would be needed per ward. The material would then amount to 600 
estimates from nurses. Various scales were tested for the PAONCIL form. A scale from +3 to 
-3 was chosen, with guidelines for the whole numbers. On the scale, 0 = the personnel 
resources were in balance with the patients’ care needs; -3 to -0.25 = the personnel resources 
were greater than required, and +0.25 to +3 = the personnel resources were less than required 
to provide good total care. The accuracy of the scale used was 0.25. In order to test the 
usefulness of the new scale, two wards were chosen: gynaecology and internal medicine. The 
PAONCIL material was gathered during the test period of 14 calendar days. During the same 
period, nursing care intensity scores were gathered from the OPC and divided by the number 
of nurses. The extent to which nursing care intensity (from the OPC) per nurse explains the 
change in PAONCIL was analysed. This was done to find the optimal nursing care intensity 
level in the pilot wards. 
 
In Article 3, the material was analysed by means of simple linear regression analysis, and the 
nursing care intensity scores per nurse in a single ward were used as independent variables. 
The average PAONCIL score for the same day was used as a dependent variable: the golden 
standard. It is possible to predict the dependent variable by means of a regression equation 
type y=a+bx, which means that it was possible to calculate the optimal nursing care intensity 
score per nurse, that is, the score which led to the average PAONCIL value zero. This means 
that the x value, which corresponds to the average PAONCIL value 0 on the y axis, 
constitutes the optimal nursing care intensity point. The determination coefficient (R²) varied 
from 0.16 to 0.567 and the average was 0.37. 
 
Articles 2 and 3 attempted to answer the study questions concerning the allocation of nursing 
resources. PAONCIL, a method of measuring work, is presented in these two articles. 
PAONCIL is an alternative method to traditional measurements of work-time (observation 
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and time measurement). The subjectivity of a nurse-patient relationship as a unique 
relationship between two people and a nurse’s personal way of working mean that traditional 
methods of measuring work-time are not particularly suited to nursing. The studies analyse 
whether PAONCIL is suitable as a method which takes into consideration a nurse’s 
professional judgment of the balance between resources and patients’ needs, and if it is a 
better tool for nursing managers in the allocation of nursing resources and the making of plans 
for the personnel.  
 
The assessment of nursing management and the utilisation of the RAFAELA PCS in 
management are issues which were examined in Article 4 and in the report on the utilisation 
questionnaire presented in the conclusions. The analysis of the material in Article 4 highlights 
the problems in allocating nursing resources in hospitals. Shift work, acute activity, and 
planned rotas make operative and patient care based allocation of staff more difficult. The 
conclusions discuss the extent to which moving nurses between divisions according to the 
needs of patient care is permitted in result managed special health care. Financial frameworks 
may play a part in hindering the active moving of nursing resources.  
 
First the data in Article 4 was analysed to ascertain the resources lost by the employer 
financially and also in nurse numbers during the days when the nursing care intensity / nurse 
was below the optimal level. For example, the minimum figure of the optimal level in a ward 
is 23.1 and a certain day’s measurement ratio is 17.7 (a difference of 5.4). When this figure is 
multiplied by the number of nurses that day, we obtain the nursing care intensity points which 
are needed to reach the minimum figure of the optimal level (23.1). When these nursing care 
intensity points are multiplied by the price of the ward’s nursing care intensity point, we reach 
the amount that the employer has lost through inefficiently used nurse resources. In the 
analysis, the total number of days below the optimal level were calculated in each ward. This 
figure was then divided by a nurse’s average basic labour costs without benefits. This shows 
the employer’s loss in nurse resources. Secondly, we analysed the days that had exceeded the 
optimal level, that is, the days when the employer had saved on nurse resources, in the same 
way. 
 
The RAFAELA data was analysed in proportion to the labour costs of nursing work, and from 
this, the employer’s loss (a situation when nursing resources were not effectively used) and 
saving (a situation when the nursing workload is too heavy) per ward as both costs and the 
 72
number of nurses were calculated. The utilisation questionnaire was used to discover the 
extent to which nursing managers used information gathered from the RAFAELA system in 
their operative and strategic management. The questionnaire was targeted at the directors of 
nursing, nursing managers and head nurses of four central hospitals (N=63 respondents). The 
use of RAFAELA was an established practice in these four hospitals. In addition, the 
reliability factors of the classification were ensured and reporting on nursing in the system 
was part of the nursing managers’ routines. The results examine the operative and strategic 
management of nursing and whether the implemented tool is used and considered useful. The 
questionnaire was also used to discover the extent to which data received from the RAFAELA 
system was utilised in the management of the hospitals.  
 
The questions presented in the questionnaire covered the following areas: 1) background 
information, 2) the implementation process and maintenance of the patient classification 
system, 3) the reporting systems of nursing, 4) financial management and co-operation with 
interest groups, and 5) utilisation of the patient classification system (Appendix 3). Answers 





The results are presented in three main sections. The first section describes the kinds of 
opportunities the RAFAELA patient classification could provide cost accounting in hospitals 
and information for the DRG system (Article 1). It also describes the situation among nursing 
managers (utilisation questionnaire). The second section presents the development of the 
PAONCIL method (Articles 2 and 3). Thirdly, the study presents how nurses have been 
allocated between the wards of hospital during a two-year period (Article 4). This section also 
presents the results of the questionnaire to nursing managers in four central hospitals. Finally, 
the last section highlights the results presented in depth in Articles 1 to four and from the 
utilisation questionnaire.    
 
5.1. Nursing costs and patient care intensity  
 
Article 1 presented an alternative theoretical model, which counts nursing costs based on the 
patients’ nursing care intensity and the equation from the patient classification OPC, which is 
a part of the RAFAELA system. American nursing publications function as the model’s 
theoretical frame of reference. From the point of view of nursing, the average workload 
coefficient of a large amount of patient material could provide correct figures for different 
patient groups, and thus, support the cost accounting and pricing of nursing. The model 
presents how the average use of nursing resources during a patient’s inpatient care period can 
be calculated using the patient care intensity from OPC. Using the equation, it is possible to 
form workload coefficients for patient groups, based on either the diagnosis or the reason for 
inpatient care to support the cost calculation and pricing of nursing. In accordance with this 
model, the method can function as a rough basis when examining the cost effect of patients in 
terms of nursing. The aim of examining the mathematical equation is that the effect of 
patients’ nursing care intensity on the use of nursing resources and costs would be based on 
actual statistical data. The equation works in practice if costing services by individual patient, 
by DRG or by volume of required personnel in special health care are used.  
 
A utilisation questionnaire aimed at nursing managers during the winter of 2004-2005 was 
used to map the respondents’ opinions (N=63) about the importance of the RAFAELA system 
in the pricing, development of a service product, cost accounting, and DRG pricing of 
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nursing. The questionnaire was sent to 63 nursing managers. The respondents did not always 
respond to all the questions, thus the numbers (n) of responses vary in the tables. The majority 
of the respondents felt that the importance of RAFAELA in the pricing and development of 
the service products in nursing was either very small or that it was of no importance. Only six 
respondents in three hospitals felt that it had a significant importance (Table 2). Information 
gathered from RAFAELA was used monthly in cost accounting by only 3.2% of the 
respondents (n=2). Of the respondents, 58.7% (37 respondents) did not use RAFAELA in cost 
accounting. The importance of the nursing care intensity of patients in DRG pricing was 
considered small or insignificant.  
 
Table 2. The importance of RAFAELA in the pricing and development of the service 
products in different central hospitals, n= 49  
 
RAFAELA’s 
importance in pricing 
and product developm. 
Very 





Central hospital A 0 0 1 0 8 3 12
Central hospital B 0 1 1 7 0 6 15
Central hospital C 1 1 2 0 1 4 9
Central hospital D 1 2 3 1 1 5 13
Total 2 4 7 8 10 18 49
 
 
In another control question, 19% of the respondents (n=12) felt that information obtained 
from RAFAELA had a significant effect on the price of a care day, whereas 34.9% (n=22) 
considered it to be insignificant. However, in the open answers, some respondents clarified 
that they understood that a high level of nursing care intensity raises the price of a care day. 
The responses reflect the fact that in financial management, RAFAELA was utilised by 
individual nursing managers, and otherwise there was little utilisation of its information.  
 
Patient-specific cost accounting is not actively used in hospitals using RAFAELA. This 
means that research information on how much extra information patient-specific allocation of 
nursing cost data would bring the DRG groups has not been studied using statistical data. 
Patient-specific cost data obtained from RAFAELA by using nursing costs (nursing costs per 
one nursing care intensity point) is an alternative way of allocating costs to a care period if, 
for example, the use of  activity-based costing is not desired.  
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The level of cost-following needed in order to develop service products and price hospital 
services or form DRG prices or hospital-specific DRG weighting coefficients is an issue that 
is left to each hospital to assess, as is the possible separate consideration of nursing in using a 
patient classification system.  
5.2. The PAONCIL method 
 
Article 2 described the first development stages of the PAONCIL method. Using this method, 
it is possible to define the optimal level of nursing care intensity for a ward without using 
time studies or observation. The PAONCIL method is supposed to reveal when there is a 
balance between the patients’ need for care and the hospital’s nursing staff resources. The 
PAONCIL form is used to collect the professional assessments of nurses. The result in the 
gynaecological ward was that nursing care intensity per nurse per calendar day explains the 
nurses’ average professional assessment of nursing care intensity at 59% (R²=0.59). In the 
internal ward it was 34% (R² =0.34). According to the results of the regression analysis in 
these two general wards, the optimal nursing care intensity points per nurse were 3.1 in the 
gynaecological ward and 3.7 in the internal medicine ward, expressed using coefficient 
points. The pilot study indicated that the measuring-scale ranging from -3 to +3 with an 
accuracy of 0.25 works well and motivated the continued further research and development of 
the method. 
 
In Article 3, the PAONCIL method was presented and tested using more extensive data. The 
PAONCIL method was presented as an alternative to classical time studies. Using this 
method, the optimal nursing care intensity level for individual wards can be established. The 
research design can be described as both explorative and predictive. The average 
determination coefficient in the various wards was 0.37; the nursing care intensity per nurse 
thus explained 37% of the variation of  the PAONCIL instrument. In adult wards, the optimal 
nursing care intensity per nurse ranged between 3 and 3.6, and in the paediatric ward it was 
2.1. In order for  the method to permit normal variation in the ward, a decision was made by 
the directors of nursing that 0.5 should be subtracted from and added to the optimal nursing 
care intensity score of each ward to obtain the optimal range for quality patient care. If the 
optimal nursing care intensity of ward was 3, the tolerance interval of 2.5-3.5 is thus the 
optimal nursing care intensity level of this particular ward. In three out of eight wards, a re-
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measurement was made because the variation in PAONCIL that could be explained by 
nursing care intensity per nurse remained below 25% for various reasons. 
 
Factors other than patient care needs also have an effect on the required amount of nursing 
staff (Partanen 2002: 43-46), and thus information generated by only one measure does not 
provide a comprehensive picture of the situation as a whole. A manager should have a broader 
store of information to use as grounds for his/her assessment. The RAFAELA patient 
classification system’s PAONCIL measure aims at improving nurse assessments by paying 
attention to the fact that factors other than patient care needs expend nursing resources, and 
that the effect of these factors should not be taken into consideration when assessing the 
workload created by patient care needs. (Fagerström & Rainio 1999, Fagerström et al. 2000 b) 
 
Self-reporting is a low-cost system to quantify the allocation of time among nursing 
personnel, but it is not a good system to use when estimating the total number of activities or 
the mean time per activity because of perceptual differences between the participants (Burke 
et al. 2000). The subjective assessment of nurses seems to function best on a rough level of 
measuring. In addition, using broad quantitative data, it is possible to be free of the problems 
related to subjective assessments. Using the PCS in the nursing environment should not be 
time-consuming (Shaha & Bush 1996).   
5.3. Management of nursing resources with support from the RAFAELA data  
 
Article 4 presented the cost of nursing care intensity point during the years 2000-2001, 
measured using patient classification and nurses’ salaries. The nursing care intensity point 
price varied from 5.05 € to 17.49 € in different wards during the year 2000, and from 5.34 € 
to 13.67 € during  2001. In 2000, the wards had, on average, 77 days below the optimal level 
and 106 days above it, and in 2001, on average, 71 days below the optimal level and 129 
above it. When all these days are converted into monetary and personnel resources, the 
employer lost €307.745, or 9.84 nurses, and saved €369.080, or 11.80 nurses, in total in 2000. 
In 2001 the employer lost, in total, €242.143, or 7.58 nurses, and saved €457.615, or 14.32 
nurses. During the time period of the research, nursing resources did not appear to have been 
transferred between wards. 
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A utilisation questionnaire was sent to the nursing managers of four central hospitals during 
the winter of 2004-2005. One area covered by the questionnaire was the ways in which 
nursing managers use RAFAELA in their management work. The nursing managers of 
hospitals C and D mostly used the system on a daily basis. The use of data by nursing 
managers in hospitals A and B focused on monthly use and data analysis. Fifty-seven out of 
63 managers answered the question (Table 3) about this. Daily and weekly use describes 
active operative staff management, which can be seen in half of the nursing managers. 
Correspondingly, strategic management was emphasised in monthly or less than monthly use 
of data.  
 
Table 3. The number of managers (n) using RAFAELA daily, weekly, monthly and less than 
monthly in different central hospitals  
 
How often do you use data 
obtained from RAFAELA? Daily  Weekly Monthly 
Less than 
monthly  Total 
Central hospital A 1 3 9 0 13 
Central hospital B 3 2 10 1 16 
Central hospital C 5 3 3 2 13 
Central hospital D 6 5 3 1 15 
Total 15 13 25 4 57 
 
 
Table 4 shows that data obtained from RAFAELA was used in the areas of operative 
management to some extent. The system was used to reorganise work shifts often by 11 
managers and rarely by 15 managers. The system was used in hiring substitute staff often by 
16 managers and rarely by 20 managers. The system was used in moving staff between wards 
often by 7 managers and rarely by 26 managers. In reorganising work, the system was used 
often by 9 managers and rarely by 21 managers. In developing new ways of working, the 
system was utilised fairly often by 9 managers and rarely by 29 managers. In moving staff 
between different divisions, the system was utilised often by 2 managers and rarely by 41 
managers. In planning team-work, the system was utilised often by 9 managers and rarely by 
28 mangers. The feasibility of the data in operative management was most strongly 
emphasised in hiring substitute staff and reorganising work. The nursing managers mainly 
used data obtained from the system to some extent or rarely, and there were less than 10 
active users in the areas of operative management. Fifty-three to 55 nursing managers (N=63) 
responded to this part of the questionnaire (Table 4). The responses show that the system has 
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been only partially successful in its aim with regard to its use. Issues related to operative 
management describe the concrete procedures to which data obtained from RAFAELA 
provides support.  
 
Table 4. The number of managers (n) using data obtained from RAFAELA in various areas of 
operative management.  
 
The use of data obtained from 
RAFAELA in operative 







rarely  Rarely Total  
In reorganising work shifts  4 7 29 9 6 55
In hiring substitute staff  8 8 19 8 12 55
In moving staff between wards  3 4 22 12 14 55
In reorganising work  2 7 23 11 10 53
In developing new ways of 
working 0 9 16 12 17 54
In moving staff between divisions  2 0 11 13 28 54
In planning team work 3 6 18 13 15 55
Total 22 41 138 78 102   
 
 
The movement of staff between different wards was also covered in another question. The 
responses given to this question provided better answers in terms of the flexible use and 
allocation of staff and contradict the answers to the question regarding areas of operative 
management in Table 4. Nurses moved from wards of low nursing care intensity to wards of 
higher nursing care intensity if staff arrangements differed from the planned arrangements 
according to 44.2% or the respondents (n=27). Of the respondents, 45.5% (n=29) stated that 
movement between wards did not occur. Hospital-specific results show that the views of 
respondents from two central hospitals were fairly evenly divided between the answers ‘yes’ 
and ‘no’. According to the managers from central hospital C, nurses move between wards, 
and a corresponding number of nursing managers from central hospital D stated that nurses do 
not move between wards (Table 5). However, daily and weekly use of RAFAELA was 




Table 5. Nurses moving from wards of low nursing care intensity to wards those of higher 
nursing care intensity in different central hospitals, responses from nursing managers (n) 
 
Do nurses move from wards 
of low nursing care intensity to 
wards of higher nursing care 
intensity?  Yes  No Partially  
Total 
answers  
Central hospital A 6 8 0 14
Central hospital B 8 7 0 15
Central hospital C 10 4 0 14
Central hospital D 3 10 2 15
Total  27 29 2 58
 
 
The movements between wards in two central hospitals were reported in the system as 
separate data, either daily or weekly. Of the respondents, 39.7% (n=25) also reported their 
possible moving of nurses in other ways, such as informing about changes in meetings or by 
phone. Forty-seven to 56 nursing managers (N=63, Table 6) responded to the questions on 
strategic management. In strategic management, RAFAELA was used to some extent or 
rarely. There were not many active users. In financial planning, RAFAELA was used as 
grounds for budgeting often by six and rarely by 39 managers. This result is in accordance 
with the results presented in section 5.1. The system was used in decision-making regarding 
new resources often in the case of 21 and rarely in the case of 10 managers. The system was 
hardly used at all as grounds for reducing resources. Only four managers stated that they used 
the system for this purpose. Managers should treat situations of over-resourcing as seriously 
as they do situations of under-resourcing, because in such as a case the over-resourced staff 
are not benefiting good patient care (see Adams & Bond 2003a,b).  
 
The system was used in arranging employments often by nine and rarely by 25 managers. 
Only two managers used the system actively in planning the placement of patient groups. The 
system was used to plan elective activities often by five and rarely by 33 managers. 
RAFAELA generates patient-specific data concerning the nursing resource needs a certain 
diagnosis-specific patient group has. This data could then be used in the allocation of 
resources and in organizing work for patient groups and in planning elective activity. For 
example, an experienced surgeon operates on patients requiring more demanding care than 
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less experienced and more junior physicians. Planning the cooperation of a multiprofessional 
team would support the allocation of staff according to care needs.  
 
Table 6. The number of managers (n) using data obtained from RAFAELA in various areas of 
strategic management 
 
Use of RAFAELA data in 







rarely Rarely Total  
As grounds for budgeting in 
financial planning  4 2 9 11 28 54 
As grounds for new 
resources  6 15 25 1 9 56 
As grounds for reducing 
resources  1 3 7 2 40 53 
In arranging employment 2 7 19 2 23 53 
In planning the placement of 
patient groups  0 2 7 8 32 49 
In planning elective activity  1 4 9 9 24 47 
Total  14 33 76 33 156   
 
 
Data obtained from RAFAELA was considered moderately or fairly important in allocating 
staff, particularly on an annual basis. In communicating with elected officials, the importance 
of RAFAELA was considered to be moderate. Data obtained from RAFAELA was 
considered fairly important or important as grounds for increasing staff resources. The 
majority considered RAFAELA to be moderate or fairly important as grounds for moving 
staff resources or for a better allocation of staff resources. Twenty-nine respondents (46 
responses) stated that nursing management used comparative reporting concerning different 
wards to the level of optimal care. The availability of comparative reports varied, but most 
often they were available monthly or annually.  
 
The respondents from the four central hospitals participating in the questionnaire were well 
aware of the principle and aims of the patient classification system. However, not every 
hospital necessarily knew how to take full advantage of the system. The key to using any 
patient classification system is to make full use of its potential (De Groot 1994a,b). Twenty 
nursing managers mentioned lack of time, limited computer systems, and problems in 
receiving information as principle hindrances to a wider use of RAFAELA. In addition, 13 
nursing managers were critical about the reliability of the data produced by the system. The 
nursing managers felt that, in developing the system, attention should be paid to reliability, 
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comparability, real-time information, connecting classification data to pricing, increasing the 
amount of training, and updating guidelines.  
5.4. Summary of results  
 
Patient-specific classification (OPC) provides the opportunity to examine whether using data 
obtained from the system brings added benefit to the pricing and cost accounting of hospitals. 
The cost accounting of nursing is still being developed in Finnish special health care, and not 
all nursing managers utilise data obtained from the system in pricing. Of course, other cost 
accounting systems used in hospitals and the way in which the prices of DRG packages are 
formed have an effect on this.  
 
Developing the PAONCIL method enables the resourcing of nursing with a rougher and more 
time-efficient method. Reliability and validity factors concerning the method have been 
ensured in several studies. Compared with scientific time measurements, which use 
observation and self-reporting, the method is simple, fast, repeatable, and as a measure, its 
reliability and validity have withstood statistical testing methods.  
 
The RAFAELA system provides information for the management of nursing and the 
allocation of staff. The questionnaire carried out with nursing managers shows that the 
system’s potential is not taken full advantage of. A more extensive utilisation of the system in 
terms of patients and nurses’ work environment could increase the optimal productivity of 
nursing and help to control the demand for care.   
 











Table 7. Summary of the aim of the study, data, analysis and results 
    
How can the RAFAELA patient classification system support human resource management of nursing, 
nursing productivity, and cost accounting, pricing and development of the service products? 
Aim of the study Data Analysis Results 
Article 1    
This article discusses how 
to take nursing into 
account in costing out 
special health care 
services. The University 
Hospital of Oulu in 
Finland has developed a 
new kind patient 
classification. The 
information the patient 
classification provides if 
using a weighting 
coefficient is introduced 
in this article. 
Based on international 
literature, the article 
considers how a 
theoretical model of 
taking nursing into 
consideration in the cost 
accounting of hospitals 
could work with the aid 
of a patient classification 
system. Opportunities 
afforded by the OPC are 
applied in the example.  
 
When the average nursing 
care intensity has been 
calculated for each 
patient, the average care 
intensity of the whole 
patient group can be 
calculated using these 
figures. This average is 
defined as A for the 
equation. The average 
nursing time can be 
calculated for the same 
patient group in a similar 
manner. This is defined as 
B. Using these 
calculations, the average 
burdening unit of this 
patient group can be 
calculated as AxB=C. A 
theoretical example of 
this equation is presented 
in the article.  
The average workload 
coefficient of a large 
amount of patient 
material could provide 
correct figures for 
different patient groups 
either according to 
diagnosis or reason for 
inpatient care and, thus, 
support the cost 
accounting and pricing of 
nursing.  
 
Article 2    
The aim is to present the 
theoretical principles of 
the PAONCIL system, the 
development process on 
which the method is 
based, and the results of 
the pilot study. As patient 
classifications according 
to the OPC do not result 
in a prediction of the 
necessary staff resources, 
the development of a new 
method termed 
’Professional Assessment 
of Optimal Nursing Care 
Intensity Level’ 
(PAONCIL) began, as an 
alternative to classical 
time studies. 
This study presents the 
productivity measurement 
of nursing, that is, the 
total nursing care 
intensity scores for a day 
were divided by the 
number of nurses, and 
how, on the basis of the 
PAONCIL measurement, 
it is possible to gauge 
existing staff resources as 
minimal, optimal or 
maximal. The PAONCIL 
scale (from -3 to +3) was 
tested in two wards in 
May 1996. The data was 
90 PAONCIL forms from 
nurses on the 
gynaecological ward and 
79 forms from nurses in 
internal medicine, and the 
nursing care intensity 
scores (from the OPC) for 
the same period.  
Simple linear regression 
analysis was chosen as 
the statistical method of 
analysis. The PAONCIL 
material was gathered 
over the test period of 14 
calendar days. During the 
same period nursing care 
intensity scores from 
OPC were gathered, 
divided by the number of 
nurses. This was analysed 
to ascertain the extent to 
which nursing care 
intensity (from OPC) per 
nurse explains the change 
in PAONCIL. This was 
done to find the optimal 
nursing care intensity 
level in the pilot wards. 
The result in the 
gynaecological ward was 
that nursing care intensity 
per nurse per calendar day 
explains the nurses’ 
average professional 
assessment of nursing 
care intensity  59% 
(R²=0.59). In the internal 
ward, it explained 34% 
(R² =0,34). The optimal 
nursing care intensity per 
nurse was 3.1 in the 
gynaecological ward and 
3.7 in the internal 
medicine ward. The pilot 
study indicated that the 
measuring-scale ranging 
from -3 to +3 with a 0.25 
accuracy in PAONCIL 







Article 3    
The aim of the study is to 
present a new method for 
the estimation of staffing 
resources. The method 
has been termed 
‘PAONCIL’ and can be 
seen as an alternative to 
traditional time studies. 
The aim is to find: 1) the 
optimal nursing care 
intensity that a nurse can 
be burdened with without 
lowering the quality of 
nursing, 2) if the optimal 
nursing care intensity 
varies from ward to ward, 
and 3) the optimal level 
of a given ward. 
The investigation was 
carried out in eight wards. 
The period of 
investigation comprised 
about three months for 
each ward between 
October 1996 and 
February 1997. The data 
for Material I were 
PAONCIL forms filled in 
by nurses at the end of a 
shift. The total number of 
assessments made was  
8, 458. Material II 
consisted of all the patient 
classifications made daily 
using the OPC method (n 
= 19, 324 patient 
classifications) . The 
average nursing care 
intensity scores per nurse 
for different wards varied 
from 1.73 to 4.79. 
The material was 
analysed by means of 
simple linear regression 
analysis. The average 
PAONCIL values for 
each calendar day were 
used as a dependent 
variable, the golden 
standard. It is possible to 
predict the dependent 
variable by means of a 
regression equation type 
y=a+bx, i.e. it was 
possible to calculate the 
optimal nursing care 
intensity score per nurse, 
that is, the score which 
led to the average 
PAONCIL value zero. 
This means that the x 
value, which corresponds 
to the average PAONCIL 
value 0 on the y axis, 
constitutes the optimal 




in the various wards was 
0.37; nursing care 
intensity per nurse thus 
explained 37% of the 
variation of the 
PAONCIL instrument. In 
the wards for adults, the 
optimal nursing care 
intensity scores per nurse 
were close to each other, 
ranging between 3.0 and 
3.6. It was agreed that the 
principle should be 
adopted of subtracting 0.5 
from the score and adding 
this to the optimal nursing 
care intensity score of 
each ward to reach the 
optimal nursing care 
intensity level of this 
particular  ward. In three 
wards out of eight, a re-
measurement was made 
because the part of 
variation in PAONCIL 
that could be explained by 
the OPC remained below 






















How have nursing managers used the RAFAELA patient classification system (PCS) in human resource 
management? 
Aim of the study Data Analysis Results 
Article  4    
The aim of the research is 
firstly to assess the 
utilisation of the 
RAFAELA PCS in 
nursing staff management 
and, secondly, whether it 
can be seen as the 
transferal of nursing 
resources between wards 
according to the 
information received from 
nursing care intensity 
classification. The aim of 
the study is, using one 
case, to assess how 
managers have made use 
of the new Finnish PCS in 
nursing care management 
over a two-year period. 
The study data were 
collected from one 
Central Hospital. The data 
comprised information 
collected from 12 general 
wards from the years 
2000 and 2001, excluding 
psychiatric care. The 
RAFAELA system was 
used to calculate the 
nursing care intensity 
points of the days 
registered in the system. 
The cost of one nursing 
care intensity point was 
calculated by dividing the 
total cost of nursing care 
by nursing care intensity 
points during a year.  
First the data was 
analysed to ascertain the 
resources lost by the 
employer financially and 
in nurse numbers during 
the days when the nursing 
care intensity / nurse ratio 
was below the optimal 
level. For example, the 
minimum of the optimal 
level in a ward is 23.1 and 
a certain day’s 
measurement ratio is 17.7 
(a difference of 5.4). 
When this figure is 
multiplied by the number 
of nurses that day, we get 
the nursing care intensity 
points which are needed 
to reach the minimum of 
the optimal level (23.1). 
When these nursing care 
intensity points are 
multiplied by the price of 
the ward’s nursing care 
intensity point, we reach 
the amount that the 
employer lost with 
inefficiently used nursing 
resources. In the analysis, 
the days below the 
optimal level in each 
ward were added up. This 
figure was then divided 
by a nurse’s average basic 
labour costs without 
benefits. This shows the 
employer’s loss in 
nursing resources in 
number of nurses. 
Secondly, the days that 
had exceeded the optimal 
level were analysed, that 
is, the days when the 
employer had saved on 
nursing resources, in the 
same way. 
The wards operated 
approximately. 77 days 
(21%) and 71 days (19%) 
on average below the 
optimal nursing care 
intensity range in 2000 
and 2001. The period 
above the optimal level 
increased from 106 days 
(29%) to 129 days (35%) 
on average. When these 
days were transformed 
into the number of nurses 
per year in resource 
utilisation below or above 
the optimal resource, the 
employer can be seen to 
have lost a resource of 
9.48 nurses in 2000 and 
7.58 nurses in 2001. 
Respectively in 2000 and 
2001, there was a 
shortage of 11.80 nurses 
and 14.32 in relation to 







The utilisation questionnaire 
One aim of the research is 
to examine how actively 
nursing managers use 
RAFAELA PCS in 
operative and strategic 
management and in the 
pricing of nursing. 
Implementing and 
maintaining a patient 
classification system 
requires resources and 
activeness from the 
nursing staff and 
managers. A further aim 
of the research is to 
ascertain whether or not 
the classification system 
was being utilised to its 
full potential.  
 
The questionnaire 
material reported on in 
the conclusion of this 
study was gathered in the 
winter of 2004-2005 from 
the directors of nursing, 
nursing managers, and 
head nurses of four 
central hospitals using 
RAFAELA. In addition to 
background information, 
the issue of how useable 
and functional the nursing 
managers felt the system 
to be in terms of 
managing their own areas 
of responsibility was 
mapped. Sixty-three 
nursing managers from 
central hospitals 
responded to the 
questionnaire. The 
RAFAELA system had 
been in use in all the 
hospitals for several 
years. The respondents 
represented nine different 
special fields and 2,078 
beds. Of the respondents, 
82.5% (52 respondents) 




introduced between 1994 
and 2004. Of the 
respondents, 92% (58 
respondents) classified 
the patients in the OPC 
patient classification 
system once a day. 
The questions presented 
in the questionnaire 
covered the following 
areas: 1) background 
information, 2) the 
implementation process 
and maintenance of the 
patient classification 
system, 3) the reporting 
systems of nursing, 4) 
financial management and 
cooperation with interest 
groups, and 5) assessment 
of the feasibility of the 
patient classification 
system (Appendix 3). 
Answers to the questions 
are discussed in the 
conclusion in statistical 
form and presented as 
tables in chapter 5. 
Results from the 
utilisation questionnaire 
are presented as tables in 
section 5. The data shows 
that nursing managers 
have not used the 
possibilities afforded by 
the RAFAELA PCS as 
much as expected. Data 
from PCS could be used 
more actively in staff 
management. The 
managers from two of the 
hospitals seemed to be 
more active users than in 
the other two. The use of 






6.1. Pricing of nursing services 
 
The RAFAELA system allows nursing to be taken into consideration in the cost accounting of 
special health care. The patient-specific daily costs of nursing could be targeted using the 
system and thus, hospital-specific DRG weighting coefficients could be better and more 
exactly defined, and this provides potential for research. More exact patient-specific data on 
nursing costs and the effects on billing systems have been called for in international 
discussions between nursing and DRG  (Flarey 1990, Stepura & Miller 1989, Welton et al. 
2006 a, b, c, Keepnews 2006, Knauf et al. 2006, Ballard et al. 1993). The utilisation 
questionnaire conducted with nursing managers shows that, at present, data obtained from 
RAFAELA is not widely used in the development of service products and pricing special 
health care services in Finland. Partanen (2002:172) calculated weighting coefficients for the 
Monitor patient classification system used in Kuopio University Hospital, based on the time 
measurements she acquired through the procedure of collecting the self-observations of 
nurses. According to the study, a patient classified, for example, in nursing care intensity class 
four, the highest class, is equivalent to six patients in class two. Coefficients can be used 
when calculating a price for nursing and the aim is to reach patient-specific actual costs. It is 
to be hoped that the utilisation of the patient classification system in the cost accounting and 
pricing of hospitals will develop at the same time as the DRG continues to be developed.  
 
The following factors can be considered as grounds for taking nursing into consideration in 
the cost accounting and pricing of services in special health care: a) the customer and payer 
pays for a service based on actual costs; b) the hospital receives compensation for the service 
it has provided; c) nursing is seen as a source of revenue, not only as a cost; d) taking nursing 
into consideration in cost accounting emphasises professional responsibility in the activities 
of the hospital, and the budget is better controlled; e) the use of resources can be assessed and 
controlled more efficiently; f) an efficient cost system emphasises productivity, measuring 
productivity and the efficient use of staff resources without decreasing the quality of care. 
(Flarey 1990:47, Stepura & Miller 1989, Welton et al. 2006 a, b, c, Keepnews 2006, Knauf et 
al. 2006) A product’s profitability cannot be assessed if there is no information on its actual 
cost. Precise cost accounting enables more specific assessments of profitability. (Thomas & 
Vaughan 1986: 10)  
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6.2. The PAONCIL as a measuring tool of nursing 
 
Problems relating to PCS credibility that have been mentioned are the application of an 
industrial measuring tool (Edwardson 1985) to non-industrial phenomena, fluctuating 
economies of scale and caregiver variability. The industrial approach does not sufficiently 
acknowledge the dynamic complexity of human phenomena and contextual realities.  The 
industrial model considers each task as distinct and the care delivered as a sum of the tasks. It 
does not consider unpredictable multitasking (Hendrickson  et al. 1990, Williams 1977, De 
Groot 1994a,b). PCS fails to consider the level of caregiver experience, knowledge, skills and 
abilities and the resulting impact on patient care. (Malloch & Conovaloff 1999) 
 
Considering nursing only as a linear activity is problematic when using activity methods to 
measure nursing. Nurses are able to meet several needs simultaneously; they multitask. This 
is often dependent on the occasion as it arises and cannot be predicted. A further problem is 
that the time consumed for patient care is usually governed by the patient, not the nurse. 
Nurses have to prioritize their work, depending on the circumstances, and that is why they 
carry out procedures at different speeds and in different ways. Nursing is an information-
processing occupation, in which information is transformed into nursing knowledge. Work 
sampling, observation and time studies are insensitive to non-repetitive and intellectual 
problem-solving activities. (Hughes 1999, Malloch & Conovaloff 1999, Edwardson 1985) 
The attempt was made to solve these problems in accurate measurement in the development 
of the PAONCIL method. Malloch & Conovaloff (1999) pointed out that when determining 
staffing needs, it is essential to use expert nurses’ estimation of resources, because they have 
experience, education and intuitive and professional knowledge. By using the PAONCIL 
method, the effect of nurses’ professional knowledge on nursing resourcing becomes visible.  
 
In its philosophy, the PAONCIL method is an alternative method to the scientific time studies 
which Taylor (1903, 1911) presented. Time-based measurements, which are too accurate, do 
not function well as measures of individual care relationships or of fast changing situations. In 
patient care, there should be more space for an individual relationship between a registered 
nurse and a patient and for professional judgement. The standardization of work processes as 
a whole and the division of work into its different elements, which Taylor (1903:48, 65, 137) 
posits, are hardly possible, and cannot be realized in the processes of patient care. In any case, 
Taylor (1903:45) pointed out the importance of the systematic and scientific measurement of 
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work and the resources needed, which has also been the aim of the development of the 
PAONCIL method.  
 
Taylor (1903:168) brought up the problem that two people never work at the same speed. For 
this reason, the best worker’s input cannot be expected from everyone, but one has to settle 
for the percentage of the maximum that the average person should be capable of or should 
aim at in their work input. So, the exact measurement of work tasks is problematic in 
scientific time studies as well. The effect and problems of subjectivity and exactness will 
diminish by measuring work on a rougher level. The more volume, the less effect one 
measurement has. Taylor (1903:157-167) also paid attention to reliability factors in measuring 
and comparability. A manager must be able to trust the validity of information in his/her 
decision-making. 
 
As regards research on work, information on nursing productivity and efficiency obtained 
through the RAFAELA system is quantitative measuring, as emphasised by Taylor (1911, 
1903) . However, Taylor (1903) also emphasised qualitative and contextual research in the so-
called differences between a first-class and average man. However, data obtained through a 
patient classification system does not provide information on qualitative factors of work 
content except in the case of the PAONCIL method, in which nurses’ professional and 
quantitative assessment of the situation regarding the optimal nursing care intensity level 
provides the opportunity to guarantee quality when the situation on a ward is either at the 
optimal level or below or above it. The classification system does not, however, provide 
information on whether a nurse has the right skills and expertise, or whether a nurse is 
functioning as a so-called first-class or average man (see Taylor 1911, 1903).   
6.3. Utilisation of the RAFAELA in nursing management 
 
In the RAFAELA patient classification system, the OPC measures patient care needs and how 
nursing interventions correspond to these. The PAONCIL measure aims at reaching quality 
factors from the viewpoint of good care in addition to the staff’s influence on the daily and 
strategic allocation of work and resources. Adams and Bond’s (2003a) observation that it is 
possible to have too many nurses in relation to patient care needs describes a situation that can 
be remedied by using PAONCIL measurements. Their study also shows that increasing the 
number of nurses does not necessarily guarantee innovative ward nursing practices. Quantity 
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does not guarantee quality, and thus, in order to guarantee quality, attention should be paid to 
contextual matters. As discussed in Article 4, measurements should deal with situations that 
examine when there are too many or too few nurses. Management in terms of staff resourcing 
cannot be efficient if both of these situations cannot be taken into consideration through 
measurements. Situations of staff over-resourcing should also be measured in assessments of 
staff allocation so that cost pressures, which are always present in health care, can be met.  
 
One factor that has an impact on staff resourcing in nursing management is the staff’s level of 
education, which in Finland is high, and in hospitals, registered nurse-oriented. A multilevel 
hierarchy of nurses does not exist in the Finnish hospital system. The way in which nursing 
has been organised, in other words, whether the primary, modular, team or functional nursing 
method is in use, also has an impact on the allocation of nursing staff resources (see Adams & 
Bond 2003a, Mäkinen et al. 2003a) and the analysis of data obtained from the systems. It is 
essential to support and provide the opportunity for the professional judgments of nurses 
when they are classifying the patients and when information on the nursing care intensity of 
patients is used in decision-making and staffing procedures in hospitals (Shaha & Bush 1996).  
 
Efficiency necessitates some actual measurements. In economic planning, it is important to 
know how much it is possible to increase outputs by increasing efficiency without absorbing 
further resources. Usually measurements are made of the inputs and outputs of the industry, 
but then these results fail to be combined into any satisfactory measure of efficiency. It has 
been usual to measure the average productivity of labour and use that as a measure of 
efficiency, although it ignores all inputs except labour. (Farrell 1957:11, Blaug 1985) This is 
why optimal allocation is essential, because the method considers both situations – when 
labour inputs should be decreased or increased (cf. Fagerström & Rainio 1999, Fagerström et 
al. 2000a,b). Nursing management should aim at the flexible use of staff at the hospital level. 
Staffing needs should decrease and increase according to patient care needs, which can be 
ascertained by using a classification system (De Groot 1994a,b). 
 
Research is needed to examine the question of what kind of team or combination of the 
number of nurses and physicians and level of education and professional knowledge would be 
best. In addition, statistical data should be able to indicate the results of successful care 
processes, the improvement of patient safety, the success of human resource policies, and 
even the attainment of effectiveness. Issues that should be considered in connection with the 
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productivity of nursing include the kind of professional team that produces the best and most 
effective health services, and with the kind of professional division of work, in which the 
work descriptions of nurses in terms of professional knowledge, authority and responsibility 
have been defined in writing (Kärkkäinen et al. 2006). An oversupply or undersupply of one 
professional group in a team easily leads to inefficient care processes (Kärkkäinen et al. 
2003). 
 
According to the ideas of health economics, examining one factor of production, the number 
of nurses, alone is not enough to establish the optimal combination of inputs in increasing 
productivity and efficiency. Research into what would be the best combination of the level of 
education, level of professional knowledge and number of nurses and physicians is required 
(Sintonen & Pekurinen 2006:202-204, 219, 212-214, Lillrank & Parvinen 2004). In addition, 
statistical data should be able to demonstrate the successful outputs of the care process, an 
increase in patient security, successful staff policies, and even achieving effectiveness. Here, 
the research into hospital management meets a new challenge: what kind of professional team 
produces the best and most effective health care services? 
 
The utilisation questionnaire regarding the use of RAFAELA carried out with nursing 
managers indicated that not all nursing managers actively used the possibilities afforded by 
the system. On the basis of this data, it seems that some nursing managers were active users 
of the data, but the majority did not take advantage of the possibilities provided by the system. 
Nursing managers mentioned lack of time, limited computer systems, and problems in 
receiving information as principle hindrances to a wider use of the system. It is possible that 
these problems could be reduced with management training on using the system and analyses.  
 
The importance of nursing intellectual capital should not be underestimated when considering 
the productivity of nursing in hospital organisations. Professional nursing knowledge and 
intellectual capital and factors such as organisational trust and commitment affect nursing 
productivity. Nursing knowledge indicators include, for example, education, experience, 
career planning and development, autonomy and job satisfaction. (Hall 2003, Rischbieth 
2006, Edwardson 1985) In the optimal productivity of nursing, the manager should take the 
impact of other factors into consideration, even though quantity is a good indicator of the 
relation between factors of production and the result. The limitation of a patient classification 
system as an indicator of productivity is that, as a system, it measures work, in other words, 
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the optimal number of nurses in terms of the care of certain patients. The system is unable to 
recognise or generate information on the nurses’ level of education and professional 
knowledge or details of the care process. Management should be aware that increasing the 
amount of resources in an ill-functioning organisation does not solve problems. Instead, 
problems can be solved by questioning established ways of working and organisation 
innovations. (Vuori 2001:171,174, Lillrank 2003) 
 
Using more than one measure is crucial. One measure alone cannot produce an overall truth. 
One limitation of the RAFAELA system is that it cannot generate information on 
effectiveness or health benefits. The quality of the data produced by the system is equivalent 
to the registered information on which it is based. This is why attention should always be paid 
to quality factors of the system and to the credibility of measurements. The staff’s confidence 
in the system is strengthened by the knowledge that managers actively use measuring data in 
their work.  
 
New dimensions for further research regarding nursing productivity and nursing resources 
allocated by the manager are afforded by studying the literature and the frame of reference 
presented in Fig. 2, page 62. The original purpose of patient classification systems was to 
function as a management aid in human resource planning and cost calculation. However, the 
allocation of nursing resources has a wider meaning in hospital management. Successful and 
efficient allocation has an effect on factors related to the well-being and behaviour of nurses. 
The commitment of skilled nurses to the service of an organisation and to good work results 
are crucial factors of productivity. The success of a manager in the allocation of staff also has 
an impact on patient safety, quality issues and patient outcomes. By combining different 
measurement results and data received through the RAFAELA system, crucial factors in the 
care process in relation to allocated nursing resources can be assessed (see e.g. Spence et al. 
2006, Tourangeau et al. 2002, Blegen et al. 1998). It is the challenging task of the manager to 
take these various dimensions into consideration and to create a high-quality working 
environment in which the different factors of the care process can be successful.  
 
To maintain staff involvement in the PCS and high levels of validity and reliability, the 
nursing managers should be intimately familiar with the results and analysis of the PCS data 
in their units and how their units are performing compared with other units in the hospital (De 
Groot 1989b:28). The use of a patient classification system is crucial in terms of the staff’s 
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opportunities for involvement. In order to ensure reliability, it is important to maintain the 
motivation amongst nurses who use a patient-specific measure on a daily basis. If nurses feel 
that taking daily measurements is useless, and they do not have the opportunity to report on a 
ward’s real work situation through the classification system, it can be assumed that the quality 
of the information obtained from the classification, as well as its reliability, is decreased. 
Thus, the use of a patient classification system provides nursing staff with the possibility to 
influence nursing management and the allocation of resources, as well as to demonstrate 
numerically the workload situation in terms of patient care needs and real nursing resourcing. 
In order to maintain mutual trust between nursing staff and managers (Hogan 2005), nursing 
staff need assurance that the information obtained from the classification system has steered 
the management of nursing in terms of allocating resources. If nursing managers utilise the 
information obtained through a classification system diversely in their methods of 
management, it will increase staff motivation and the will to use a classification system. It 
may be assumed that mutual trust and interaction have an effect on maintaining measuring 







7. CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER RESEARCH 
 
Conclusions from the studies are as follows: 
 
1) The theoretical method introduced in Article 1 can function as a rough basis for the cost 
accounting of nursing in, for example, placing patients into five different price categories. The 
equation functions as a way of defining the differences in patient-spesific costs according to 
the level of burden experienced in nursing work. The taking of nursing into consideration 
when developing service products is not highly developed in Finnish hospitals. The potential 
brought by patient classification systems regarding the pricing of products has not been 
widely studied. In addition, there is no information regarding how different levels of utilising 
nursing resources affect the cost of a care period in inpatient care.  
 
2) The pilot study presented in Article 2 confirmed that the PAONCIL method merits further 
study. Nurses’ professional assessment of nursing care intensity and the data of the patient 
classification correlated significantly. This supported additional research into this method in 
future as an alternative to the time-and-motion studies. 
 
3) By means of the new PAONCIL method, the optimal nursing care intensity level of each 
ward can be established in hospitals (Article 3). The PAONCIL is a method, the use of which 
enables the nursing manager to contribute to the optimal allocation of resources in order to 
make good care possible. PAONCIL can be seen as an alternative to classical time study and 
as an administrative method for resource allocation within nursing. 
 
4) The data in Article 4 did not directly show the active operative management of nursing or 
the transferring of nursing resources according to the patient’s need for care over time. Nurses 
were not always there where they were needed and on the other hand, the employer lost 
nursing resources in almost all the wards. The RAFAELA PCS is applicable to the allocation 
of nursing resources, but its potential has not been used to the full by the central hospital in 
question. The situation in one hospital is not representative of the situation in other hospitals. 
 
5) Results from the utilisation questionnaire show that nursing managers have not made use of 
the possibilities afforded by the RAFAELA PCS as much as expected. Data from the PCS 
could be used more actively in staff management. The managers from two of the hospitals 
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seemed to be more active users than in the other two. The use of RAFAELA in pricing was 
moderate. Managers would like to have better online reports concerning the situation of 
nursing, as well as training in how to use the system. 
 
The management of nursing work could actively use the information received in the 
RAFAELA PCS and plan and implement the transferring of nursing resources in order to 
ensure the quality of care. Information on which a unit’s resources should be allocated to is 
needed in the planning of staff resources of the whole hospital. More resources do not solve 
the managerial problem of the right allocation of resources. If resources are placed wrongly, 
the problems of daily staff management and cost control continue.  
 
 
The productivity of nursing and measures and definitions related to this are described in the 
international literature such that a variety of angles and opinions are presented. The studies 
combine many aspects with which they attempt to indicate productivity and the impact 
productivity has on staff, patients and organisations. The discourse on health management 
science raises questions related to health economics and industrial management, when the 
traditional discourse of nursing management is examined from the viewpoint of productivity. 
Guaranteeing and ensuring productivity, or reaching the best possible output with the smallest 
possible input, is a crucial element of management.  
 
Reaction to the allocation of nursing productivity and staff resources is possible only through 
measured and analysed information. In order to do this, a patient classification system, which 
takes into consideration patient care needs and nursing resources used for meeting them, is 
required. Information regarding the optimal allocation of resources according to care needs is 
necessary in order to guarantee good quality patient care. In terms of management, it is not 
good to have too many or too few staff compared to care needs. The dimension of holistic 
management (Kinnunen and Vuori 2005) cannot be reached by examining only one resource. 
In addition to nursing science, health management science and industrial management 
considerations regarding the productivity of nursing can also shed light on these issues.  
 
The limitation of research and making measurements is understandable in this context. 
Measured data provides information only on the measured phenomenon. Research on 
productivity does not provide information on health benefits or effects. Using this research 
approach, it is not possible to obtain information on the impact of other factors. Further 
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research is necessary in order to assess the impacts of optimal resource allocation on a work 
community, on the well-being of nurses and on the quality of patient care. In addition, 
information regarding the effect of the education and know-how of nurses in the care process 
cannot be obtained by using a patient classification system. The literature suggests that the 
working environment, distribution of work and team work between different professions have 
a great impact on the success of the care process and the productivity of nursing work.  
 
Further research into different viewpoints and data is required before conclusions can be 
drawn about the connections between factors relating to, for example, productivity, optimal 
staff resources, the well-being of staff and patient safety and outcomes, as presented in Figure 
2, page 62. The use of more in-depth research methods would enable us to achieve the 
measuring of effectiveness in addition to productivity, and the success of care processes. 
Studied information would then be available on, for example, whether pharmaceutical-related 
accidents and harmful incidents occur more often, or whether the number of contacts made to 
patient ombudsmen rises when there are too few nurses in relation to patient care needs. The 
Finnish health care system will soon experience a shortage of nurses, and thus issues related 
to the impact of management on staff allocation are topical, particularly if the aim is to 
consider the effect that ensuring optimal productivity has on patients and staff and thus on the 
entire hospital organisation.  
 
Combining data on staff resourcing and patient safety from different nursing units would open 
up a new area of research and could provide information on when resources should be 
allocated into different units so that safe patient care can be guaranteed. It must, of course, be 
taken into consideration that factors other than sufficient staff resources also have an effect on 
harmful incidents in care. The individual situation of staff, the physical work environment, 
confusion relating to processes, and so on, in accordance with systems thinking, also affect 
the occurrence of harmful incidents.  
 
The effect the nursing care intensity of patients has on the cost of a care day, a care period or 
a DRG group has not yet been studied using extensive data; as such an undertaking would 
require patient-specific cost accounting data and the hospital level analysis of data obtained 
from the patient classification system. As progress is made in the national development of 
patient-specific cost accounting in hospitals, as well as hospital-specific DRG weighting 
coefficients, this kind of research will probably become possible. It will then be possible to 
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assess the benefit of using a patient classification system in indicating nursing costs, as well 
as the relative importance of that information to other cost factors. The productivity of 
hospitals can be compared by using DRG, and the productivity of nursing can be compared by 
using RAFAELA on a national level. Whether the systems indicate that the same hospitals are 
efficient poses an interesting new research challenge.  
 
The frame of reference regarding the productivity of nursing as presented in Figure 2, page 62 
provides a number of dimensions for further research when data obtained from the 
RAFAELA patient classification system is linked to care process indicators of the well-being 
of nurses and the quality of patient care. In addition to issues concerning patient outcomes 
(e.g. patient safety), further research into creating a good-quality work environment, which 
enables good care and the well-being of nurses, is a research angle which emphasises content 
issues, whose impact on the care process should not be underestimated. In the area of 
management, another issue that has not been extensively studied is the human resource 
research angle concerning the behaviour of nurses when the quality of their work 
environment, management and resourcing has been ensured, in other words, how the 
successful allocation and productivity of nursing can be seen in factors related to the 
behaviour of nurses. A greater amount of research data would provide more information on 
the connection between different factors and highlight the importance of management in 
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APPENDIX 1. The amount of nursing staff in Finnish central hospitals in 2005
SAIRAALOIDEN HOITOHENKILÖKUNTA VUONNA 2005
ERIASTEISET HOITOHENKI- KOKO HENKILÖSTÖ HOITOHENKILÖSTÖN MUUTOS MUUTOS
KESKUSSAIRAALAT SAIRAANHOITAJAT LÖSTÖ PALVELUSSUHTEESSA OSUUS V. 2004 V. 2003
Keski-Pohjanmaan SHP 727 1131 64,28 % 1,85 % 3,02 %
Länsi-Pohjan SHP 441 972 45,37 % -0,29 %
Kymenlaakson SHP 997 2028 49,16 %
Keski-Suomen SHP 1846 3235 57,06 % 0 % -0,53 %
Päijät-Hämeen SHP 1069 2404 44,47 %
Etelä-Karjalan SHP 816 1413 57,75 % -0,31 % 0,49 %
Satakunnan SHP 1489 3257 45,72 % 1,12 % 3,11 %
Pohjois-Karjalan SHP 1002 2423 41,35 %
Etelä-Pohjanmaan SHP 1086 2777 39,11 %
Vaasan SHP 1341 2371 56,56 %
Etelä-Savon SHP 665 1410 47,16 %
Kanta-Hämeen SHP 1068 1952 54,71 %
Ålands HS 675 1122 60,16 %
Kainuun SHP 2628 3864 68,01 %
Itä-Savon SHP 502 894 56,15 %
Lapin SHP 694 1523 45,57 %
YHTEENSÄ 5372 11674 32776
ERIASTEISET HOITOHENKI- KOKO HENKILÖSTÖ HOITOHENKILÖSTÖN MUUTOS MUUTOS
YLIOPISTOSAIRAALAT SAIRAANHOITAJAT LÖSTÖ PALVELUSSUHTEESSA OSUUS V. 2004 V. 2003
Varsinais-Suomen SHP 4406 7103 62,03 % 1,07 % 0,78 %
Pirkanmaan SHP 4301 6781 63,43 %
Helsingin ja Uudenmaan SHP 11705 20773 56,36 % 0,19 % -0,05 %
Pohjois-Savon SHP 2577 4261 60,48 %
Pohjois-Pohjanmaan SHP 3424 5999 57,08 %
YHTEENSÄ 0 26413 44917
KAIKKI YHTEENSÄ 5372 38087 77693 55,94 %
LÄHTEET:
Keski-Pohjanmaan SHP Keski-Pohjanmaan sairaanhoitopiin kuntayhtymä. Henkilöstövoimavarat 2005.
Länsi-Pohjan SHP Länsi-Pohjan sairaanhoitopiirin ky. Henkilöstökertomus 2005.
Kymenlaakson SHP Kymenlaakson sairaanhoitopiiri. Henkilöstökertomus 2005.
Keski-Suomen SHP Keski-Suomen sairaanhoitopiiri. Henkilöstökertomus 2005.
Päijät-Hämeen SHP Auli Vakkilainen, hallintoylijohtaja, PHKS. Sähköposti 25.10.2006.
Etelä-Karjalan SHP Etelä-Karjalan sairaanhoitopiirin kuntayhtymä. Henkilöstöraportti 2005.
Satakunnan SHP Satakunnan sairaanhoitopiirin kuntayhtymä. Henkilöstökertomus vuodelta 2005.
Pohjois-Karjalan SHP Pohjois-Karjalan sairaanhoitopiirin kuntayhtymä. Henkilöstökertomus 2005.
Etelä-Pohjanmaan SHP Heimo Hemminki, suunnittelupäällikkö, EPSHP. Sähköposti 27.10.2006
Vaasan SHP Vaasan sairaanhoitopiiri. Henkilöstöraportti 2005.
Etelä-Savon SHP Anita Hahl-Weckström, henkilöstöpäällikkö, ESSHP, sähköposti 10.11.2006
Kanta-Hämeen SHP Sirkka-Liisa Eklund, palkkasihteeri. Puhelinkeskustelu/sähköposti 9.11.2006
Ålands HS Anette Korpi, projektledare, ÅHS. Sähköposti 30.10.2006.
Kainuun SHP Kainuun maakunta -kuntayhtymä. Henkilöstöraportti 2005.
Itä-Savon SHP Aila Pärnänen, henkilöstöpäällikkö, ISSHP. Sähköposti 26.10.2006.
Lapin SHP Sirkka Kurtakko, henkilöstöpäällikkö. Puhelinkeskustelu 9.11.2006, sähköposti 10.11.2006
Varsinais-Suomen SHP Varsinais-Suomen sairaanhoitopiirin kuntayhtymän henkilöstökertomus 2005.
Pirkanmaan SHP Pirkanmaann sairaanhoitopiirin henkilöstöosasto, puhelinkeskustelu 9.11.2006
Helsingin ja Uudenmaan SHP Helsingin ja Uudenmaan sairaanhoitopiiri. Henkilöstökertomus 2005.
Pohjois-Savon SHP Pohjois-Savon sairaanhoitopiiri. Henkilöstökertomus 2005.
Pohjois-Pohjanmaan SHP Pohjois-Pohjanmaan sairaanhoitopiiri. Toimintakertomus 2005.
 
-APPENDIX 2. Studies carried out on the relation between nursing resources and patient care
Attribute Methods and data Measured outcomes Results Conclusions
Authors Study Indicators of quality Description of study Comments
Needleman, Buerhaus, 
Mattke, Stewart, Zelevinsky 
(2002): Nurse-Staffing 
Levels and the Quality of 
Care in Hospitals.New 
English Journal of Medicine, 
Vol. 346; No. 22; May 30: 
1715-1722
Data from 799 hospitals during 
year 1997, 5 075 969 
discharges of medical patients, 
1 104 659 discharges of surgical 
patients, to examine the relation 
between the amount of care 
provided by registered nurses 
and licenced practical nurses 
and aides at the hospital and 
patients´ outcomes
A length of stay, urinary tract 
infection, pressure ulcers, upper 
gastrointestinal bleeding, 
hospital-acquired pneumonia, 
shock or cardiac arrest, upper 
gastrointestinal bleeding, 
hospital-acquired sepsis, deep 
venous thrombosis, central 
nervous system complications, 
in-hospital death, failure to 
rescue meaning the death of a 
patient with one of five life-
threatening complications 
Among medical patients a 
higher proportion of hours of 
care per day provided by 
registered nurses and a greater 
absolute number of hours of 
care per day provided by 
registered nurses were 
associated with a shorter length 
of stay and lower rates of both 
urinary tract infections and 
upper gastrointestinal bleeding, 
lower rates of penumonia, shock 
or cardiac arrest, and failure to 
rescue. Among surgical patients 
a higher proportion of care 
provided by registered nurses 
was associated with lower rates 
of urinary tract infections and 
failure to rescue. There were no 
associations between increased 
levels of staffing by registered 
nurses and the rate of in-
hospital death.
A higher proportion of hours of 
nursing care provided by 
registered nurses and a greater 
number of hours of care by 
registered nurses per day were 
associated with better care for 
hospitalized patients. No similar 
evidence related to staffing by 
licensed practical nurses or 
aides were found.
Aiken, Clarke, Sloane, 
Sochalski, Silber (2002): 
Hospital Nurse Staffing and 
Patient Mortality, Nurse 
Burnout, and Job 
Dissatisfaction. JAMA, 
October 23/30, Vol 288, 
NO. 16: 1987-1993
Cross-sectional analyses of 
linked data from 10 184 staff 
nurses surveyed, 232 342 
general, orthopedic, and 
vascular surgery patients 
discharged during years 1998-
1999 and administrative data 
from 168 nonfederal adult 
general hospitals in 
Pennsylvania to determine the 
association between the patient-
to-nurse ratio and patient 
mortality, failure to rescue 
among surgical patients and 
factors related to nurse retention
Risk-adjusted patient mortality 
and failure-to-rescue within 30 
days of admission, and nurse-
reported job dissafisfaction and 
job-related burnout
After adjusting for patient and 
hospital characteristics each 
additional patient per nurse was 
associated with a 7 % increase 
in the likehood of dying within 30 
days of admission and a 7% 
increase in the odds of failure-to-
rescue. After adjusting for nurse 
and hospital characteristics, 
each additional patient per nurse 
was associated with a 23% 
increase in th odds of burnout 
and a 15% increase in the odds 
of job dissatisfaction
In hospitals with high patient-to-
nurse ratios, surgical patients 
experience higher risk-adjusted 
30-day mortality and failure-to-
rescue rates, and nurses were 
more likely to experience 
burnout and dissatisfaction
Aiken, Smith, Lake (1994): 
Lower Medicare Mortality 
Among a Set of Hospitals 
Known for Good Nursing 
Care. Medical Care, Vol. 32, 
No. 8:771-787
The objective of the study was 
to investigate whether hospitals 
known to be good places to 
practice nursing have lower 
Medicare mortality than other 
similar hospitals. Data was 
gathered from 39 good nursing, 
`magnet´hospitals and 195 
control hospitals with over 100 
Medicare discharges.
Mortality rate (death within 30 
days of admission) during year 
1988 and the magnet hospitals 
are ones that facilitate 
professional autonomy, control 
over practice, and comparatively 
good relations between nurses 
and physicians will be ones in 
which nurses are able to 
exercise their professinal 
judgment with positive 
implications for the quality and 
outcomes of patient care.
The magnet hospitals´ observed 
mortality rates were 7,7% lower 
than the matched control 
hospitals. After adjusting for 
differences in predicted 
mortality, the magnet hospitals 
had 4,6 % lower mortality rate.
The features of the magnet 
hospitals were more 
professional autonomy, greater 
control over the practice 
environment, and better 
relationships with 
physicians.The same factors 
that lead hospitals to be 
identified as effective in nursing 
and the organization of it, the 
magnet hospitals, were 
associated with lower mortality 
among Medicare patients. The 
magnet hospitals have higher 
ratios of RNs to total nursing 
personnel and slightly higher 
nurse to patient ratios.
Aiken, Clarke, Sloane, 
Sochalski, Busse, Clarke, 
Giovannetti, Hunt, Rafferty, 
Shamian (2001): Nurses` 
Reports On Hospital Care 
In Five Countries. Health 
Affairs, May-June, Vol. 20, 
No. 3:43-53 
Reports from the nurse survey 
of 43 000 nurses from more 
than 711 hospitals in adult care 
hospitals in the United States, 
Canada, England, Scotland and 
Germany in 1998-1999 with 
different health care systems. 
Quality of care outcomes 
assessed by nurses in three 
countries.
Nurses reporting that following 
nursing tasks were necessary 
but left undone: oral hygiene, 
skin care, teaching patients or 
family, comforting patients, 
developing or updating care 
plans, preparing patients and 
families for discharge. Nurses 
reporting that following indicators 
of lower-quality care were not 
infrequent: patient received 
wrong medication or dose, 
nosocomial infections, patient 
falls with injuries, complaints 
from patients or families, verbal 
abuse directed toward nurses.
Oral hygien 10-22%, skin care 
13-35% and teaching 26-30%, 
comforting 40-54%, updating 
care plans 34-47% and 
prepairing for discharge 13-14% 
of nurses reporting undone. 
Nurses reporting that indicator is 
not infrequent; wrong medication 
5-19%, nosocomial infections 28
35%, patient falls 15-28%, 
complaints 33-49%, verbal 
abuse 36-61% of nurses.
The current climate of care in 
hospitals was as unsatisfying to 
patients and their families as it 
was to nurses. The frustration is 
likely to compromise the civility 
of the work environment and 
contributing to the high rates of 
nurse burnout. The competence 
of and relation between nurses 
and physicians appears to be 
satisfactory. Improvements 
should happen in work design 
and workforce management to 
assure patient safety and high 
quality of care. These factors 
and the adequacy of nurse 
staffing were important 
predictors of variation in hospital 
patient outcomes.
Knaus, Draper, Wagner, 
Zimmerman (1986).An 
Evaluation of Outcome from 
Intensive Care in Major 
Medical Centers. Annals of 
Internal Medicine, 104:410-
418.
The  data was from 5 030 
patients in intensive care units at 
13 tertiary care hospitals.
The researchers stratified 
patients by individual risk of 
death using diagnosis, indication 
for treatment, and Acute 
Physiology and Chronic Health 
Evaluation (APACHE) II score.
One hospital had significantly 
better results with 69 predicted 
but 41 observed deaths. 
Another hospital had inferior 
results with 58 % more deaths 
than expected. These 
differences were related more to 
the interaction and coordination 
of each hospital's intensive care 
unit staff than to the unit's 
administrative structure, amount 
of specialized treatment used, or 
the hospital's teaching status.
The study shows that the 
degree of coordination of 
intensive care significantly 
influences its effectiveness. 
There were important 
differences between predicted 
and observed death rates for 
both nonoperative and for all 
patients. The findings relate to 
the interaction and 
communication between 
physicians and nurses. High 
level of intensive care can be 
provided by hospitals lacking a 
full-time, dedicated physician 
team if adequate attention is 
given to unit coordination, 
especially between nursing and 
physician staff. The highest 
quality of care reguires a high 
degree of involvement and 
interaction by both dedicated 
physicians and nurses. 
Spence Laschinger, Leiter 
(2006): The Impact of 
Nursing Work 
Environments on Patient 
Safety Outcomes. The 
Journal of Nursing 
administration. Vol. 36, no. 
5, May, 259-267. 
The study used a theoretical 
model of nursing practise to 
burnout and patient safety 
outcomes, that few studies have 
done it before. 8597 hospital-
based nurses compleated 
measures of worklife and they 
reported the frequences of 
adverse patient events. 
Strong leadership, policy 
involvement, RN/MD 





Nursing leadership played a 
fundamental role in the quality of 
worklife regarding policy 
involvementation, staffing levels, 
support for a nursing model of 
care and nurse/psysician 
relationships. Staffing adequacy 
directly affected emotional 
exhaustion, and use of a nursing 
model of care had a direct effect 
on nurses' personal 
accomplishment. Both directly 
affected patient safety 
outcomes. 
The results suggest that patient 
safety outcomes were related to 
the quality of the nursing 
practise work environment and 
nursing leadership's role in 
changing the work environment 
to decrease burnout. 
Weissman, 
Rothschild,Bendavid, 
Sprivulis, Cook, Evans, 
Kaganova, Bender, David-
Kasdan, Haug, Lloyd, 
Selbovits, Murff, Bates 
(2007): Hospital Workload 
and Adverse Events. 
Medical Care, vol. 45, no. 5, 
May, 448-454.  
The study analysed the 
relationship between peak 
hospital workload and rates of 
adverse events. From 24 676 (4 
hospitals) adult patients who 
were screened using 
administrative data, 5841 cases 
received for the presence of 
AEs. Poisson regression was 
used to predict the likelihood of 
an AE, with control for workload 
for individual patient complexity, 
and the effects of clustering. 
Daily workload was 
characterized by volume, 
troughput, intensity and staffing. 
For volume, they calculated an 
enhanced occupancy rate that 
accounted for same-day bed 
occupancy by more than 1 
patient. 
One hospital had enhanced 
occupancy rates more than 100 
% for much of the year. At that 
hospital, admissions and 
patients per nurse were 
significantly related to the 
likelihood of an AE occupancy 
rate, discharges, and DRG-
weighted census were 
signinficant. 
Hospitals that operate at or over 
capacity may experience 
heightened rates of patient 
safety events and might 
consider re-engineering the 
structures of care to respond 
better during periods of high-
stress. 
Needleman, Buerhaus, 
Stewart, Zelevinsky, Mattke 
(2006): Nurse Staffing In 
Hospitals: Is There A 
Business Case For Quality? 
Health Affairs, vol. 25, no. 
1, January/February, 204-
211
The study facilitates business 
and social cases for investing in 
nurse staffing. It examines three 
options to increase nurse 
staffing: Raise the a) proportion 
of hours provided by registred 
nurses b) number of licensed 
nursing hours c) staffing to each 
of these levels in hospitals, to 
the seventyfifth percentile. 
Estimates of the cost per 
avoided death were estimated. 
Avoided deaths, reduced 
lengths-of-stay, decreased 
adverse patient outcomes 
associated with higher nurse 
staffing level.
Increasing nursing hours, with or 
without increasing the proportion 
of hours provided by RNs, 
reduced days, adversed 
outcomes, and patient deaths, 
but with a net increase in 
hospital costs of 1.5 percent or 
less at the staffing levels 
modeled. 
Whether or not staffing should 
be increased depends on the 
value patients and payers 
assign to avoided deaths and 
complications. 
Tourangeau, Giovannetti, 
Tu, Wood (2002): Nursing-
Related Determinants of 30-
Day Mortality for 
Hospitalized Patients. 
Canadian Journal of 
Nursing Research, vol. 33, 
no. 4, 71-88.
The study analysed the effects 
of nursing-related hospital 
variables on 30-day mortality 
rates for hospitalized patients. 
The data includes 75 acute-care 
hospitals (10 teaching, 65 
community), 46 941 patients 
with 4 different medical 
conditions, and 3998 medical-
surgical nurses. Multiple 
regreesion models were used.
Nursing staffing dose, nursing 
skill mix, professional role 
support, nurse characteristics 
(experience, capacity to work), 
patient characteristics, 
environment, condition, 
continuity of registered nurse 
care provider, other 
determinants (physician 
expertise, teaching hospital 
status, hospital locaion) and 
other residual.
The findings support a 
relationship between lower 30-
day mortality and 3 predictors: a 
richer registered nurse skill mix, 
more years of experience on the 
clinical unit, and reported larger 
number of shifts missed. These 
findings can be used to predict 
the effects of hospital changes 
in nursing skill mix and years of 
RN experience on patient 
mortality. 
The study results should be 
generalized with caution since 
only 4 diagnostic groups were 
examined in the study. The 
findings have implications for the 
decision of hospitals and 
collective bargaining units to 
displace nursing staff in times of 
perceived over-supply, and they 
hed doubt of the 
appropriateness of bumping.  
Estabrooks, Midodzi, 
Cummings, Ricker, 
Giovannetti (2005): The 
Impact of Hospital Nursing 
Characteristics on 30-day 
Mortality. Nursing, vol. 54, 
no. 2, March/April, 74-84
Mortality data were linked to 
patient demographic and 
comorbidity factors, institutional 
characteristics and hospital 
nursing characteristics derived 
from a survey of all registred 
nurses working in acute cure 
hospitals. 18 142 patients from 
49 hospitals were examined.
Nurse education and skill mix, 
continuity of care, quality of the 
work environment in predicting 
30-day mortality.  
 After adjustments, the odds 
ratios of the significant hospital 
nursing characteristics that 
predict 30-day mortality were: 
0.81 for higher nurse education 
level, 0.83 for richer nurse skill 
mix, 1.26 for higher proportion of 
casual or temporary positions, 
and 0.74 for greater nurse-
physician relationships. The 
institutional and hospital nursing 
characteristics explained an 
additional 36.9%. 
Using multilevel analysis, it was 
determined that the log-odds for 
30-day mortality varied 
significantly across hospitals. 
Patient comorbidities and age 
explained 44.2 % of the variance 
in 30-day mortality. Hospital 
nursing characteristics were an 
important consideration in efforts 
to reduce the risk of 30-day 
mortality of patients.  
van Slyck, Johnson (2001): 
Using Patient Acuity Data to 
Manage Patient Care 
Outcomes and Patient Care 
Costs. Outcomes 
Management for Nursing 
Practise. Vol. 5, No. 1, 36-
40.
71 client organization systems 
were surveyed. 38 
questionnaires were returned. 
Responses were content-
analyzed and sorted into two 
major categories: management 
of patient care outcomes or 
management of patient care 
costs
Quality care management, 
interdiciplinary effectiveness, 
professional practise 
expectations, effect on clinical 
paths and the continuum of 
care.
Respondents decribed three 
uses of patient acuity data that 
had an impact on managing 
costs: Patient placement (care 
providers should be a "bed 
ahead", using patient acuity 
level to determine placement of 
patient) determining nursing 
costs and revenue (the billing for 
nursing services more clearly 
delineated the costs of the 
nursing care provided during the 
patient's hospitalization), 
evaluating staffing and the 
impact of the care delivery 
system on staffing budget 
variances. 
Patient acuity level data was 
useful in managing both patient 
care outcomes and costs. 
Patient acuity information is 
useful as an objective and 
reliable source of information 
about the outcomes of the care 
patients receive. This 
information aids nurse 
executives in descision making 
in the increasingly competetive 
healt care arena. 
Blegen, Goode, Reed 
(1998): Nurse Staffing and 
Patient Outcomes. Nursing 
Research, vol. 47, no. 1, 
January/February, 43-49
The study describes the 
relationship among total hours of 
nursing care, registered nurse 
skill mix (RN) and adverse 
patient outcomes. The 
correlations among staffing 
variables and outcome variables 
were determined, and 
multivariate analyses, controlling 
for patient acuity, were 
completed.
Medication errors, patient falls, 
decubiti, infection, deaths and 
complaints. Nurse staffing: 
Hours of care per patient per 
day and the hours of care 
provided by RNs was calculated 
using only two hours of direct 
patient care from RNs divided by 
patient days.
Units with higher average 
patient acuity had lower rates of 
medication errors and patient 
falls but higher rates of other 
adverse outcomes. Proportion 
of hours of care delivered by 
RNs was inversely related to the 
unit rates of medication errors, 
decubiti and patient complaints. 
Total hours of care were 
associated with the rates of 
decubiti, complaints and 
mortality.
An unexpected finding was that 
the relationship between RN 
proportion increases, rates of 
adverse outcomes decreased 
up to 87.5%. The higher the RN 
skill mix, the lower the incidence 
of adverse occurrences on 
inpatient care units. 
Taunton, Kleinbeck, 
Stafford, Woods, Bott 
(1994): Patient Outcomes - 
Are They Linked to 
Registered Nurse 
Abseenteism, Separation, 
or Work Load? JONA, vol. 
24, no. 4, April, 48-55.
The study analysed if blood 
stream and urinary tract 
infections, patient falls or 
medication errors correlated with 
staff RN absenteeism, staff RN 
separation from the work unit or 
nursing work load. Also the 
correlation between patient 
outcome and organization 
variables were examined. A data 
from 4 hospitals were examined 
using Spearman rank 
correlation. 
Patient nosomical urinary tract 
and blood stream infections, 
patient falls, medical errors, RN 
absenteeism, separation of staff 
nurses from the work unit by 
transfer or resignation, and unit 
nursing work load. 
Nosomical urinary tract and 
bloodstream infections 
correlated postively with 
absenteeism. Greater patient 
acuity and the technology have 
increased the risk for adverse 
outcomes. Staff registered nurse 
(RN) absenteeism and turnover 
disrupt the continuity of care for 
patients and the availability of 
nurses to meet the work load 
demand on patient care units.
Although limitations, 
associations between blood 
stream and urinary tract 
infections with absenteeism 
were replicated across settings 
and over time. 
Hartz, Krakauer, Kuhn, 
Young, Jacobsen, Gay, 
Muenz, Katzoff, Bailey, 
Rimm (1989): Hospital 
Characteristics and 
Mortality Rate. New 
England Journal of 
Medicine, December 21, 
1720-1725. 
Assess the extent of the 
variations in mortality rate for 
patients with an array of 
condition and use hospital 
mortality rates to identify 
hospitals that may provide poor 
care. 3100 hospitals were 
examined using 5 hospital 
characteristics: financial status, 
ownership, training of medical 
personnel, equipment of 
capability and hospital size. 
Predicted mortality rate derived 
by the HCFA and the annual 
number of visits to the 
emergency room divided by the 
avarage daily census, the % of 
hospital days spent in the 
intensive care unit, % of patients 
who were black, % of patients 
covered by medicaid. 
The mortality rate for all 
hospitalizations was 116 per 
1000 patients. Adjusted mortality 
rates were significantly higher for 
for-profit hospitals and public 
hospitals than for private not-for-
profit hospitals. Osteopathic 
hospitals had higher mortality 
rate, private teaching hospitals 
had lower mortality rate. The 
mortality rates were 112 and 
121 per 1000 for the hospitals in 
the upper and lower fourths, 
resp., in terms of the % of 
physicians who were 
boardcertified specialists, 112 
and 120 per 1000 for occupancy 
rate, 113 and 120 for payroll 
expences per hosp bed, 113 
and 119 for the % of nurses who 
were registred. 
The results were a first step in 
evaluating which character of 
hospitals may be associated 
with the quality of care and what 
types of hospitals may not be 
fairly assessed by the HCFA's 
(The Health Care Financing 
Administration) methods.  
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RAFAELAN KÄYTÖN ARVIOINTI JOHTAMISEN NÄKÖKULMASTA 
 
 
Suoraan osaston toimintaa koskeviin kysymyksiin ei ylihoitajien tarvitse vastata. Kysymykset on 
pyritty muotoilemaan siten, että pelkästään osastoa koskevat kysymykset erottuvat muista 
kysymyksistä. Vastatkaa kysymyksiin oman arviointinne ja virka-asemanne näkökulmasta. 






1. Sairaala, jossa työskentelet: 
  a) Tampereen yliopistollinen sairaala 
  b) Turun yliopistollinen keskussairaala 
  c) Keski-Suomen keskussairaala 
  d) Satakunnan keskussairaala 
  e) Seinäjoen keskussairaala 
  f) Vaasan keskussairaala 
 








5. Osastonne / vastuualueenne sairaansijamäärä on _________________________________ 
 
6. Ammattinimikkeenne  a) johtava ylihoitaja/hallintoylihoitaja 
 b) ylihoitaja 
 c) osastonhoitaja 
 d) apulaisosastonhoitaja 
 e) hallinnollinen osastonhoitaja useammalle osastolle 
             
7. Ikä _________    sukupuoli   mies        nainen  
 
8. Koulutus a) opistotason tutkinto  
  b) amk-tutkinto 
  c) yliopistotutkinto  
 
9. Mikä on tutkintonimikkeenne? _________________________________________________ 
 
10. Montako vuotta olet toiminut nykyisessä tehtävässäsi? ____________________________  
 
11. Työkokemus hoitotyöstä vuosina kaikilla hoitotyön tasoilla? _________________________ 
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1. Minä vuonna aloitettiin osastollanne/osastoillanne RAFAELA- hoitoisuusluokitusjärjestelmän 
käyttö? ______________________________   
 
 
2. Kuinka usein luokittelette potilaat OPC-hoitoisuusluokituksen mukaan? 
a) kerran vuorokaudessa 
b) kaksi kertaa vuorokaudessa 
c) joka työvuorossa eli kolme kertaa vuorokaudessa 





1. RAFAELA hoitoisuusluokitusjärjestelmän käyttöönottokoulutukseen osallistuivat seuraavat 
henkilöstöryhmät 
 Kyllä ei  osittain
  
   a) Luokitusta käyttävä henkilökunta    
    b) Osastonhoitaja/ylihoitaja/johtava ylihoitaja    
    c) Sairaalan/tulosalueen johtoryhmät    
   d) Muu henkilökunta, mikä______________    
 
 
 Jos vastasit kohtaan osittain, niin miksi? ____________________________________________ 
_____________________________________________________________________________   
 
2. Mikä taho/mitkä tahot vastasivat RAFAELA koulutuksesta sairaalassanne/osastollanne 
käyttöönoton alkuvaiheessa 
 
a) kutsutut, ulkopuoliset asiantuntijat 
b) Qualisanin edustajat 
c) sairaalan oma  asiantuntija 
d) muu, kuka ___________________________________ 
 
 
3. Montako kouluttajaa oli käyttöönottokoulutuksen eri koulutustapahtumissa? 
 
Koulutusmuoto     Kouluttajia      
      
- Ulkoisten asiantuntijoiden  
 pitämä koulutus sairaalassa   __________________ 
- Sisäinen koulutus sairaalassa  __________________ 
- Vieressä tapahtuva opetus  __________________ 
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- Muu, mikä? _______________  __________________ 
C. RAFAELA järjestelmän ylläpito 
 




d) muu, mikä?_________________ 
e) ei ole sisäistä kouluttajaa 
 
2. Onko koulutusta RAFAELA –järjestelmän käyttöön ollut mielestänne  
a) liian paljon  
b) riittävästi 
c) liian vähän 
 





4. Kuinka monta henkilöä näihin sisäisiin koulutustilaisuuksiin yleensä osallistuu? ___________ 
 
5. Kuinka usein henkilöstönne osallistuu sairaalan ulkopuolella järjestettyihin RAFAELAn 
koulutustilaisuuksiin? 
a) harvemmin kuin kerran vuodessa 
b) noin kerran vuodessa 
c) 1-2 kertaa vuodessa 
d) 3-4 kertaa vuodessa 
e) muuta, mitä?________________________________________________________ 
 
6. Montako henkilöä näihin tilaisuuksiin yleensä osallistuu? ____________ 
 
 




1. Kuinka usein osastollanne/osastoillanne tehdään rinnakkaisluokittelut? 
a) harvemmin kuin vuosittain 
b) kerran vuodessa 
c) kaksi kertaa vuodessa 
d) useammin 
 
2. Mikä on ollut viimeisin rinnakkaisluokituksen yksimielisyysprosentti osastollanne tai keskimäärin 
vastuualueellanne ja milloin se toteutettiin?________________________________________ 
 __________________________________________________________________________ 
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3. Kuinka usein osastollanne/tulosalueellanne/sairaalassanne keskustellaan luokitusohjeiston 







4. Kuinka usein osastollanne/tulosalueellanne/sairaalassanne tehdään jäsennelty luokitusohjeiston 
sisällön arviointi? 
a) kaksi kertaa vuodessa 
b) kerran vuodessa 
c) joka toinen vuosi 
d) harvemmin 
 




(Ylihoitajien ei tarvitse vastata PAONCIL – kohdan kysymyksiin) 
 
1. Onko osastollanne käytössä optimaalisen hoitoisuustason luokittelu? 
 
 Kyllä 
  Ei 
 
2. Jos ei, niin onko PAONCIL -luokittelu suunnitelmissa ja mahdollisesti milloin? 
____________________________________________________________________________ 
 
3. Jos vastasit kyllä, niin minä vuonna osastollanne on määritelty optimaalisen hoitoisuuden tasot 
ensimmäisen kerran?________________________________ 
 




F. Tietojärjestelmien käyttö 
 
1. Mikä potilashallinnon järjestelmä on sairaalassanne käytössä? 
a) Musti 
b) Sapo 
c) MD Oberon 
d) Saima 
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e) Muu, mikä?_________________________________ 
 
2. Onko hoitoisuusluokitusjärjestelmä integroitu sairaalan potilashallinnon järjestelmiin? 
 
 Kyllä_____   Ei________    Muuta?_____________________________________ 
 
3. Mikä henkilöstösuunnittelun työkalu on käytössänne?  
a) Terho 
b) Tyko Prima 
c) Tyko 2000 
d) Muu, mikä?___________________________ 
 
4. Rekisteröittekö hoitoisuudessa huomioitavat hoitajavoimavarat henkilöstöjärjestelmään tai 
vastaavaan järjestelmään? 
 
 Kyllä_____  Ei_________           Kommentoitavaa:_____________________________ 
  
 
G. RAFAELA tietojen analysointi 
 
Ympyröi seuraavien vaihtoehtojen kohdalta yksi suurinta käyttöänne kuvaava vaihtoehto, joka 
kuvaa parhaiten RAFAELAn käyttöänne 
 
     Miltei  viikot-  kuukau-  puolivuo-   ei käy-      tarpeen 
päivitt.  tain  sittain     sittain         tössä       mukaan 
      
1. Käytän hoitoisuusluokittelun   
 tulosten käsittelyssä ATK:ta 
 - tietojen keruuseen 1 2 3 4  5               6   
 - analysointiin 1 2 3 4    5      6 
 
2. Käytän tulosten analysoinnissa  
 -graafisia kuvaajia 1 2 3 4 5 6           
 -Qualisanin tarjoamia raportteja 1 2 3 4 5 6 
 
3. Teen itse raportit tarvittaessa 1 2 3 4 5 6 
 
4. Hyödynnän aineiston analysoinnissa 
 Exceliä 1 2 3 4 5 6 
     
5. Käytän valmiita raportteja,  1 2 3 4 5 6 




6. Jos et käytä RAFAELAa, niin mikä on käytön esteenä? 
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________________________________________________________________________ 
________________________________________________________________________ 
III. HOITOTYÖN RAPORTOINTIJÄRJESTELMÄT 
 
Mitkä kaikki hoitotyön raportit ja analyysit ovat käytössä osastollanne, 
tulosalueellanne/sairaalassanne? (Rastita kaikki mahdolliset) 
 
 kyllä ei  osittain      
1. Potilas/diagnoosikohtaiset 
 a)    potilaskohtainen hoitoisuus    
b) potilashuonekohtainen hoitoisuus eri vuorokausina    
c) moduulikohtainen hoitoisuus eri vuorokausina    
d) osastokohtainen hoitoisuus eri vuorokausina    
e) diagnoosiryhmittäinen keskimääräinen hoitoisuus hoitojaksoilta    
f) muu, mikä__________________________    
 
2.  Hoitoisuus/hoitaja        
a) hoitoisuus/hoitaja eri vuorokausina    
b) hoitoisuus/hoitaja viikottain    
c) hoitoisuus/hoitaja kuukausittain    
d) hoitoisuus/hoitaja vuosittain    
e) muu, mikä?______________________________    
 
3.  Hoitoisuus/hoitaja suhteessa optimaalisen hoidon tasoon 
a) vuorokaudet yli/alle optimin kuukausittain    
b) vuorokaudet yli/alle optimin vuosittain    
c) muu, mikä?_______________________________    
 
4.  Käyttääkö hoitotyön johto vertailuraportointia eri osastojen suhteesta optimaalisen hoidon 
tasoon? (esim. osastojen väliset erot: vuorokaudet alle optimin – vuorokaudet yli optimin)? 
   
   Kyllä 
   Ei 
 
5. Jos vertailuraportointia käytetään, niin miten usein vertailuraportit  kyllä ei osittain 
   ovat saatavilla? 
a) viikottain     
b) kuukausittain    
c) neljännesvuosittain    
d) puolivuosittain    
e) vuosittain    
f) muu, mikä?______________________________________    
 
6. Kuka tekee osastollanne/tulosalueellanne/sairaalassanne   
  hoitoisuusluokitusraportit? 
a) ajan itse tietojärjestelmästä    
b) osastonsihteeri kokoaa tiedot    
c) osastonhoitaja kokoaa tiedot    
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d) ylihoitajan sihteeri kokoaa tiedot    
e) atk-yksikkö toimittaa raportit    
f) muu, mikä?___________________________________    
 




8. Onko sairaalassanne käytössä kirjallinen, kuukausittainen osastonhoitajan raportointi ylihoitajalle 
hoitotyön tilanteesta tilastotietojen lisäksi? 
 
Kyllä____ Ei____   
 




9. Siirtyvätkö osastonne hoitajat esim. kevyen hoitoisuuden osastolta korkeamman hoitoisuuden 
osastolle, jos henkilöstöjärjestelyt poikkeavat suunnitellusta? 
  
 Kyllä____ Ei____ 
 
10. Jos siirtyvät, niin raportoidaanko siirto erillisenä tietona johonkin tietojärjestelmään, mistä     





e) ei ollenkaan 
f) muu, mikä?____________________ 
 









13. Paljonko saat esimieheltäsi palautetta hoitotyön tilanteesta hoitoisuusluokitusjärjestelmästä   
saatujen tietojen pohjalta?  
a) erittäin paljon 
b) paljon 
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c) sopivasti 
d) vähän  
e) en juuri mitään 
 
 







15. Kulkeeko palaute hoitoisuus/hoitaja tilanteesta vastaavasti prosessikaavion mukaan toiseen 
suuntaan? 
Esim.  






IV. TALOUSJOHTAMINEN JA SIDOSRYHMÄYHTEISTYÖ 
 
1. Millainen merkitys RAFAELA –järjestelmällä on hoitotyön hinnoittelussa ja tuotteistamisessa? 




e) erittäin pieni 
f) ei merkitystä 
 





e) en käytä RAFAELAA kustannuslaskennassa 
 
3. Millainen merkitys potilaiden hoitoisuudella on DRG-hinnoitteluun? 




e) erittäin pieni 
f) ei merkitystä 
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4. Arvioi muutamalla lauseella millainen merkitys RAFAELALLA on hoitotyön talousjohtamiseen? 
____________________________________________________________________________ 
____________________________________________________________________________ 
5. Onko RAFAELASTA saatavalla tiedolla merkitystä hoitopäivän hintaan? 
a) erittäin paljon 
b) paljon 
c) jonkin verran 
d) vähän 
e) erittäin vähän 
f) ei merkitystä 
 







Lääkärien rooli ja osuus tiedonsaannissa: 
(Ympyröi kysymysten 7-9 kohdalla enintään kaksi vaihtoehtoa/kysymys) 
 
7.  Miten lääkärit suhtautuvat RAFAELAN käyttöön osastollanne? 




e) erittäin negatiivisesti 
 
8. Saavatko lääkärit (erikoislääkärit, osastonlääkärit, ylilääkärit, tulosyksikköjohtajat ja johtava 
ylilääkäri) tietoa hoitoisuusluokitusjärjestelmästä oman työnsä suunnitteluun? 




e) erittäin vähän 
f) RAFAELAsta saatavalla tiedolla ei merkitystä 
 
9.  RAFAELASTA saatavan tiedon vaikutus vuodeosaston kokonaistoiminnan suunnittelussa? 




e) erittäin pieni 
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V. HOITOISUUSLUOKITUSJÄRJESTELMÄN ARVIOINTI 
 
 
A. Arvioi, minkälainen on Rafaelasta saatavan tiedon merkitys? 
 (Valitse jokaiselta riviltä yksi vaihtoehto) 
 
 vähäinen melko kohtalainen  melko merkittävä 
  vähäinen  merkittävä 
1. Henkilöstön sijoittamisessa:  
 - Päivittäin 1 2 3 4 5  
 - Viikottain 1 2 3 4 5  
 - Kuukausittain 1 2 3 4 5 
 - Vuosittain 1 2 3 4 5  
 
2. Palveluiden  
 - Tuotteistamisessa 1 2 3 4 5  
 - Hinnoittelussa (DRG, hoitopäivät) 1 2 3 4 5 
 - Kustannusten arvioinnissa 1 2 3 4 5  
  
3. Kommunikaatiossa luottamus-  
 henkilöiden kanssa 1 2 3 4 5  
4. Henkilöresurssien lisäystarpeen  
 perustana  1 2 3 4 5  
5. Henkilöstöresurssien siirron tai 
 paremman kohdentamisen  
 perustana 1 2 3 4 5  
 
6. Muu, mikä? _______________________________________________________________ 
 
 
B. Miten olet käyttänyt RAFAELAsta saatavaa tietoaineistoa johtamisessasi? 
(Valitse jokaiselta riviltä yksi vaihtoehto)  
 
Tietoaineiston perusteella tehdyt muutokset 
 
 Usein melko jonkin  melko harvoin 
Olen käyttänyt  usein verran  harvoin   
1. Operatiivisessa johtamisessa:  
- työvuorojen uudelleenjärjestely 1 2 3 4 5    
- sijaisten palkkaus 1 2 3 4 5   
- hoitohenkilökunnan siirto  1 2 3 4 5   
osastolta toiselle 
- työn uudelleenorganisointiin 1 2 3 4 5  
APPENDIX 3: the utilisation questionnaire 
RAFAELAN KÄYTÖN ARVIOINTI JOHTAMISEN NÄKÖKULMASTA Kuopion yliopisto, 2004 
  Terveyshallintotiede 
Vaasan sairaanhoitopiiri 
  HTM, sh Anna-Kaisa Rainio 
 
© Anna-Kaisa Rainio 11
- uusien työmuotojen kehitys 1 2 3 4 5 
(esim. uusi potilasryhmä  
osastolla)  
- henkilöstön siirtoon toimialueiden 1 2 3 4 5 
välillä 
- tiimityön suunnittelussa 1 2 3 4 5 
 
 Usein melko jonkin melko harvoin 
Olen käyttänyt  usein verran harvoin  
2. Strategisessa johtamisessa:    
- taloussuunnittelussa budjetoin- 1 2 3 4 5     
      nin perusteena 
- uusien resurssien perusteluna 1 2 3 4 5     
- resurssien vähentämisen    
      perusteena 1 2 3 4 5      
- virkajärjestelyt 1 2 3 4 5   
- potilasryhmien sijoittamisen        
suunnittelussa (esim. COPD- 
potilaiden sijoittaminen) 1 2 3 4 5  
- elektiivisen toiminnan  
suunnittelussa (esim. leikkaus- 1 2 3 4 5 
listalta tulevat potilaat) 
 
3. Muu, mikä?______________________________________________________________ 
 
 
4. Mitkä ovat pääasialliset esteet RAFAELAN laajemmalle käytölle? 
 
a) Järjestelmän tuottaman tiedon luotettavuus 
b) Muiden vastustus 
c) Kustannukset 
d) Ajanpuute 
e) Käyttö on jo optimaalisen laajaa 
f) Muut syyt, mitkä? ___________________________________________________ 
 
5. Miten paljon käytät RAFAELA järjestelmästä saatavaa tietoa?  








6. Miten arvioisit RAFAELASTA saatavan tiedon käytettävyyttä 
 
a) päivittäisessä, viikoittaisessa, kuukausittaisessa henkilöstöjohtamisessa (operatiivinen     
johtaminen) 
____________________________________________________________________ 
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7. Mikä kouluarvosana kuvaisi tyytyväisyyttäsi itse RAFAELA- järjestelmää kohtaan? ______ 
 
 









LÄMMIN KIITOS VAIVANNÄÖSTÄSI ! 
